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PREFACE. 


Tan  book  makes  no  pietenoe  of  giving  to  the  worid  a  now 
theory  of  our  intellectoal  operatioas.  Its  clBim  to  attailioii»  if  it 
potseas  any»  is  grounded  on  the  fact  that  it  is  an  attempt  not  to 
saperaede,  but  to  embody  and  systematise^  the  best  idem  which 
have  been  either  promulgated  on  its  subject  by  speculative  writen^ 
or  eonforaied  to  by  accurate  thinkers  in  their  scientific  inquiries. 

To  oesneat  together  the  detached  fragments  of  a  subject,  never 
yet  treated  as  a  whole ;  to  harmonize  the  true  portions  of  discordant 
theories,  by  supplying  the  links  of  thought  necessary  to  conpeet 
them,  and  by  disentangling  them  from  the  errors  with  which  they 
sse  always  more  or  less  interwoven ;  must  necessarily  require  a 
osBsidcrable  amount  of  original  speculation.  To  other  originality 
than  this,  the  present  work  lays  n%claim.  In  the  existing  state  of 
the  cultivation  of  the  sciences,  there  would  be  a  very  strong  pr^ 
somption  against  any  one  who  shouM  imagine  that  he  had  eflEected 
a  revolution  in  the  theory  of  the  investigation  of  truth,  or  added 
any  fundamentally  new  process  to  the  practice  of  it  The  im» 
piovcment  which  remains  to  be  effected  in  methods  of  philoso* 
phizing  (and  the  author  believes  that  they  have  much  need  of 
improvement)  can  only  consist  in  performing,  more  systematically 
and  accurately,  operations  with  which,  at  least  in  their  elementary 
farm,  the  bunum  intellect  in  some  (me  or  other  of  its  emi^oyments 
ii  already  fiuniliar. 

In  the  portion  of  the  work  which  treats  of  Ratiocination^  the 
author  has  not  deemed  it  necessary  to  enter  into  technical  Hiet|uls 
which  may  be  obtained  in  so  perfect  a  shape  from  the  existing 
treatiaes  on  what  is  termed  the  Logic  of  the  Schools.  In  the  cod* 
Innpt  entertained  by  many  modem  philosophers  for  the  syllogistio 
art,  it  will  be  seen  that  he  by  no  means  participates ;  although  the 
scientific  theory  on  which  its  defeaoe  is  usually  rested  appears  to 
lam  errmieous:  and  the  view  which  he  has  suggested  of  thenatura 
and  functions  of  the  Syllogism  may,  perhaps^  aflbrd  the*  means  of 
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conciliating  the  principles  of  the  Art  with  as  much  as  is  well- 
grounded  in  the  doctrines  and  objections  of  its  assailants. 

The  same  abstinence  from  details  could  not  be  observed  in  the 
First'  Book,  on  Names  and  Propositions ;  because  many  useful 
principles  and  distinctions  which  were  contained  in  the  old  Logic, 
have  been  gradually  omitted  from  the  writings  of  its  later  teachers ; 
and  it  appeared  desirable  both  to  revive  these,  and  to  reform  and 
rationalize  the  philosophical  foundation  on  which  they  stood.  The 
earlier  chapters  of  this  preliminary  Book  will  consequently  appear, 
to  some  readers,  needlessly  elementary  and  scholastic.  But  those 
who  know  in  what  darkness  the  nature  of  our  knowledge,  and  of 
the  processes  by  which Jt  is  obtained,  is  often  involved  by  a  con- 
fused apprehension  of.  the  in)port  of  the  difierent  classes  of  Words 
and  Aasertiqps,  will  not  regard  these  discussions  as  either  frivolous, 
or  irrelevant  to  the  topics  considered  in  the  later  Books. 

On  the  subject  of  Induction,  the  task  to  be  performed  was  that 
of  generalizing  the  modes'  of  investigating  truth  and  estimating 
evidence,  by  which  so  many  important  and  recondite  laws  of 
nature  have,  in  the  various  sciences,  been  aggregated  to  the  stock 
of  human  knowledge.  That  this  is  not  a  task  free  from  difficulty 
may  be  presumed  from  the  fact,  that  even  at  a  very  recent  period, 
eminent  writers  (among  whbm  it  is  sufficient  to  name  Archbishop 
Whately,  and  the  author  of  a  ^lebrated  article  on  Bacon  in  the 
Edinburgh  Review);  have  not  scrupled  to  pronounce  it  impossible. 
The  author  has  endeavored  to  combat  their  theory  in  the  mannet 
in  which  Diogenes  confuted  the  skeptical  reasonings  against  the 
possibility  of  motion ;  remembering  that  Diogenes'  argument  would 
have  been  equally  conclusive,  although  his  individual  perambula- 
tions might  not  have  extended  beyond  the  circuit  of  his  own  tub. 

Whatever  may  be  the  value  of  what  the  author  has  succeeded 
in  effecting  on  this  branch  of  his  subject,  it  is  a  duty  to  acknowledge 
that  for  much  of  it  he  has  been  indebted  to  several  important  trea- 
tises, partly  historical  and  partly  philosophical,  on  the  generalities 
and  processes  of  physical  science,  which  have  been  published  within 
the  last  few  years.  To  these  treatises,  and  to  their  authors,  he  has 
endeavored  to  do  full  justice  in  the  body  of  the  work.  But  as  with 
one  of  these  writers,  Mr.  Whewell,  he  has  occasion  frequently  to 
express  differences  of  opinion,  it  is  more  particularly  incumbent  on 
him  in  this  place  to  declare,  that  without  the  aid  derived  from  the 
facts  and  ideas  contained  in  that  gentleman's  History  ofthelnduc-^ 
hoe  Sciences^  the  corresponding  portion  of  this  work  would  probably 
not.  have  been  written. 
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The  concluding  Book  is  an  attemflt  to  contribute  towards  the 
solution  of  a  question,  which  the  decay  of  old  opinions,  and  the 
agitation  that  disturbs  European  society  to  its  inmost  depths,  render 
as  important  in  the  present  day  to  the  practical  interests  of  human 
life,  as  it  must  at  all  times  be  to  the  completeness  of  our  speculative 
knowledge :  viz.,  Whether  moral  and  social  phenomena  are  really 
exceptions  to  the  general  certainty  and  uniformity  of  the  course  of 
nature ;  and  how  far  the  methods,  by  which  so  many  of  the  laws 
of  the  physical  world  have  been  numbered  among  truths  irrevo- 
cably acquired  and  universally  assented  to,  can  be  made  instru- 
mental to  the  gradual  formation  of  a  similar  body  of  received 
doctrine  in  moral  and  political  science. 

While  the  views  promulgated  in  these  volumes  still  await  the 
verdict  of  competent  judges,  it  would  have  been  useless  to  attempt 
to  make  the  exposition  of  them  so  elementary,  as  to  be  suited  to 
readers  wholly  unacquainted  with  the  subject  It  can  scarcely  be 
hoped  that  the  Second  Book  will  be  throughout  intelligible  to  any 
one  who  has  not  gone  carefully  through  some  one  of  the  common 
treatises  on  Logic ;  among  which  that  of  Archbishop  Whately  is, 
on  every  account,  to  be  preferred.  And  the  Third  Book  presup- 
poses some  degree  of  acquaintance  with  the  most  general  truths 
of  mathematics,  as  well  as  of  the  principal  branches  of  physical 
science,  and  with  the  evidence  ou  which  those  doctrines  rest. 
Among  books  professedly  treating  of  the  mental  phenomena,  a 
previous  familiarity  with  the  earlier  portion  of  Dr.  Brown's  Lec- 
tures, or  with  his  treatise  on  Cause  and  Effect,  would,  though  not 
indispensable,  be  advantageous;  that  philosopher  having,  in  the 
author's  judgment,  taken  a  more  correct  view  than  any  other 
English  vnit^r  on  the  subject  of  the  ultimate  intellectual  laws  of 
scientific  inquiry;  while  his  unusual  powers  of  popularly  stating  and 
felicitously  illustrating  whatever  he  understood,  render  bis  works 
the  best  preparation  which  can  be  suggested,  for  speculations  sim- 
ilar to  those  contained  in  this  Treatise. 
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A  SYSTEM  OF  LOGIC. 


INTRODUCTION. 


)  1.  Tbebk'  is  as  great  diyenit^  among  authors  in  the  SMMles  winch 
tbev  have  adopted  of  defining  logic,  as  in  their  treatment  of  the  details 
of  It  This  is  what  might  naturally  be  expected  on  anj  subject  on 
which  writers  have  availed  themselves  of  the  same  language^  as  a  means 
of  delivering  different  ideas*  Ethics  and  juri^midenee  are  liable  to 
the  remark  m  common  with  logic.  Almost  every  philosopher'  having 
taken  a  different  view  of  some  of  the  particularB  which  these  branches 
of  knowledge  are  usually  understood  to  include;  each  has  so  framed 
his  definition  as  to  indicate  beforehand  his  own  peculiar  tenets^  and 
•ometimes  to  beg  the  question  in  their  fistvor. 

This  diversity  is  not  so  much  an  evil  to  be  complained  o(  as  an  in* 
eritable  and  in  some  degree  a  proper  result  of  the  imperfect  state  of 
diose  sciences.     There  cannot  be  agreement  about  the  definition  of  a 
tJiuog,  until  there  is  agreement  about  the  thing  itself     To  define  a 
thing,  is  to  select  from  among  the  whole  of  its  properties  those  which 
shall  be  understood  to  be  designated  and  deolarea  by  its  name;  and 
the  properties  must  be  very  well  known  to  as  before  we  can  be  com- 
petent to  determine  which  of  them  are  fittest  to  be  chosen  for  this  pnr- 
iwse.    Accordingly,  in  the  case  of  so  complex  an  aggregation  of  par- 
ticularB as  are  comprehended  in  anything  which  can  be  caUed  a  science, 
the  definition  we  set  out  with  is  seldom  that  which  a  more  extensive 
knowledge  of  the  subject  shows  to  be  the  most  appropnate.     Until 
we  know  the  particulars  themselves,  we  cannot  fix  upon  the  most  correct 
and  compact  mode  of  circumscribing  them  by  a  general  description. 
It  was  not  till  afl^er  an  extensive  and  accurate  acquaintance  wim  the 
details  of  chemical  phenomena,  that  it  wnas  found  possible  to  firame  a 
rational  defimtion  of  chemistry;  and  the  definition  of  the  science  of  life 
sod  organization  is  still  a  matter  of  dispute.     So  long  as  the  sciences 
are  imperfect,  the  definitions  must  partsJce  of  their  imperfections;  and 
if  the  former  are  progressive,  the  latter  ought  to  be  so  too.     As  much, 
therefine,  as  is  to  be  expected  from  a  definition  placed  at  the  com- 
mencement of  a  subject,  is  that  it  should  define  the  scope  of  our  in- 
qoiries :  and  the  definition  which  I  am  about  to  ofier  of  the  science  of 
logic,  pretenda  to  nothing  more,  than  to  be  a  statement  of  the  question 
niiidi  I  have  pat  to  myself,  and  which  this  book  is  an  attempt  to  re- 
•olve.     The  reader  is  at  liberty  to  object  to  it  as  a  definition  of  logic ; 
hat  it  is  at   all  events  a  correct  definition,  of  the   subject  of  this 

Tolame. 
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2  INTBODUCTION. 

$  2.  Logic  haa  often  been  called  the  Art  of  Reasoning.    A  writer* 
',  %.fi  '       who  has  done  more  than  any  other  living  person  to  restore  this  study 
to  the  rank  from  which  it  had  fallen  in  the  estimation  of  the  cultiyated 
.^     classes  in  our  own  countxy,  has  adopted  the  above  definition  Vith  an 
amendment;  he  has  defined  logic  to  be  the  Science,  as  well  as  the  Art, 
of  reasoning;  meaning,  b^  the  former  term,  the  analysis  of  the  mental 
process  which  takes  place  whenever  we  reason,  and  by  the  latter,  the 
rules,  grounded  upon  that  analysis,  for  conducting  the  process  correctly. 
There  can  be  no  aoubt  as  to  the  propriety  of  the  emendation.     A  right 
undoEStanding  of  the  mental  process  itself,  of  the  conditions  it  depends 
upon,  and  the  steps  of  which  it  consists,  is  the  only  basis  on  which  a 
system  of  rules,  fitted  for  the  direction  of  the  process,  can  possibly  be 
founded.     Art  necessarily  presupposes  knowledge ;  art,  in  any  but  its 
infant  state,  presupposes  scientinc  knowledge ;  and  if  every  art  does 
*  not  bear  the  name  of  the  science  upon  which  it  rests,  it  is  only  because 

several  sciences  are  often  necessary  to  form  the  eroundwork  of  a  single 
art.  Such  is  the  complication  of  human  affsurs,  that  to  enable  one  thing 
to  be  d4me^  it  is  often  requittte  to  kfimo  the  nature  and  properties  of 
many  things. 

Logic,  men,  comprises  the  science  of  reasoning,  as  well  as  an  art, 
founded  on  that  science.  But  the  word  Reasoning,  again,  like  most 
other  scientific  terms  in  popular  use,  abounds  in  ambiguities.  In  one 
of  its  acceptations,  it  means  syllogizing;  or  the  mode  of  inference 
which  may  be  called  (with  sufficient  accuracy  for  the  present  purpose) 
concluding  from  generals  to  particulars.  In  another  of  its  senses,  to 
reason,  is  simply  to  infer  any  assertion,  from  assertions  already  admitted : 
and  in  this  sense,  induction  is  as  much  entitled  to  be  called  reasoning 
as  the  demonstrations  of  geometry. 

Writers  on  logic  have  generally  preferred  the  former  acceptation  of 
the  term ;  the  latter,  8«d  more  extensive  signification,  is  that  in  which 
I  mean  to  use  it.  I  do  this  by  virtue  of  the  right  I  claim  for  every 
author,  to  me  whatever  provisional  definition  he  pleases  of  his  own 
subject.  Sut  sufficient  reasons  will,  I  believe,  unfold  themselves  as 
we  advance,  why  this  should  be  not  only  the  provisional  but  the  final 
definition.  It  involves,  at  all  events,  no  arbitrary  change  in  the  mean- 
ing of  the  word;  for,  with  the  general  usage  of  the  English  language, 
the  wider  signification,  I  believe,  accords  better  than  the  more  re- 
stricted one. 

§  3.  But  reasoning,  even  in  the  widest  sense  of  which  the  word  is 
susceptible,  does  not  seem  to  include  all  that  is  included,  either  in  the 
best,  or  even  in  the  most  current,  conception  of  the  scope  and  province 
of  our  science.  The  employment  of  the  word  Logic  to  denote  the 
theory  of  argumentation,  is  derived  from  the  Aristotelian,  or,  as  they 
are  commonly  termed,  the  scholastic  logicians.  Yet  even  vrith  them, 
in  their  systematic  treatises,  argumentation  was  the  subject  only  of  the 
third  part :  the  two  former  treated  of  terms,  and  of  propositions ;  under 
one  or  other  of  which  heads  were,  moreover,  included.  Definition  and 
Division.  Professedly,  indeed,  these  previous  topics  were  introduced 
only  on  account  of  their  connexion  with  reasoning,  and  as  a  prepara- 
tion for  the  doctrine  and  rules  of  syllogism.  Yet  they  were  treated 
with  greater  minuteness,  and  dwelt  upon  at  greater  length,  than  waa 
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OBFINITION   AWD  PROVIKCB   OF  LOGIC*  S 

required  for  that  porpose  alone.  More  recent  writers  on  logic  bave 
generally  understood  the  term  as  it  was  employed  by  the  able  aathon 
of  the  Port  Royal  Logic;  viz.,  as  equivalent  to  the  Art  of  Thinking. 
Nor  is  this  acceptation  confined  to  philosophers,  and  works  of  science. 
Even  in  conversation,  the  ideas  usually  connected  with  the  word  Logic»^ 
include  at  least  precision  of  language,  and  accuracy  of  classificatioil :  J 
and  we  perhaps  oflener  hear  persons  speak  of  a  logical  arrangement, 
or  expressions  logically  defined,  than  of  conclusions  logically  deduced 
from  premisles.  Moreover,  a  man  is  often  called  a  great  logician,  or  a 
man  of  powerfol  logic,  not  for  the  accuracy  of  his  deductions,  but  for 
die  extent  of  his  command  over  premisses;  because  the  general  propo' 
sitions  required  for  explaining  a  difficulty  or  refuting  a  sophism,  copi« 
ously  and  promptly  occur  to  him;  as  in  the  case  <^  Chillmgworth,  or 
Samuel  Johnson.  Whether,  therefore,  we  conform  to  the  practice  of 
those  who  have  made  the  subject  their  particular  study,  or  to  that  of 
popular  writers  and  common  discourse,  the  province  of  logic  will 
mclude  several  operations  oiihe  intellect  not  usually  considered  to  fall 
within  the  meaning  of  the  terms  Reasoning  and  Argumentation. 

These  various  operations  might  be  brought  within  the  compass  of  the 
science,  and  the  additional  advantage  be  obtained  of  a  very  simple 
definition,  if,  by  an  extension  of  the  term,  sanctioned  by  high  authori- 
ties, we  were  to  define  logic  as(the  science  which  treats  of  the  opera- 
tioM  of  the  human  understanding  in  the  pursuit  of  truth.  )  For  to  this 
ultimate  end,  naming,  classification^  definition,  and  all  the  other  opera- 
tions over  which  logic  has  ever  claimed  jurisdiction,  are  essentially 
snbsidiaiy.  They  may  all  be  regaxded  as  contrivances  for  enabling  a 
person  to  know  the  truths  whidi  are  needful  to  him,  and  to  know 
ihem  at  the  precise  moment  at  which  they  are  needful.  Other  pur- 
poses, indeed,  are  also  served  by  these  operations ;  for  instance,  that 
of  imparting  our  knowledge  to  others.  But,  viewed  with  regard  to 
this  purpose,  they^ave  never  been  considered  as  within  the  province 
of  the  logician.  The  sole  object  of  Logic  is  the  guidance  of  one's 
own  thoughts;  the  communication  of  those  thoughts  to  others  falls 
under  the  consideration  of  Rhetoric,  in  the  large  sense  in  which  that 
axt  was  conceived  by  the  ancients ;  or  of  the  still  more  extensive  art 
of  ESdncadon.  Logic  takes  cognizance  of  all  intellectual  operations, 
only  as  they  conduce  to  our  own  knowledge,  and  to  our  command 
over  that  knowledge  for  our  own  uses.  If  t^ere  were  but  one  rational 
being  in  the  universe,  that  being  might  be  a  perfect  logician ;  and  the 
science  and  art  of  logic  would  be  the  same  for  that  one  person,  as  for 
the  whole  human  race. 

f  4.  But,  if  the  definition  which  we  formeriy  examined  included  too 
little,  that  which  is  now  suggested  has  the  opposite  fault  of  including 
too  muck. 

Truths  are  known  to  us  in  two  ways :  some  are  known  directly, 
and  of  themselves ;  some  through  the  medium  of  other  truths.  The 
former  are  the  subject  of  Intuition,  or  Consciousness ;  the  latter,  of 
Inforence.  The  trudis  known  by  intuition  are  the  original  premisses 
from  which  all  others  are  inferred.  Our  assent  to  the  conclusion 
being  grounded  upon  the  truth  of  the  premisses,  we  never  could  arrive 
at  any  knowledge  by  reasoning,  unless  something  could  be  known 
antecedently  to  sJl  reasoning. 
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.  EaLatnples  of  tmtbs  knowB  to  us  b  j  immediate  conscioasiieBS,  aie 
oar  own  Dodily  aenaatioiie  and  mental  feelings.  I  know  directly,  and 
of  my  own  knowledge,  that  I  was  vexed  yesterday,  or  that  I  am  faun* 
gry  to-day.  Examples  of  truths  which  we  know  only  by  way  of 
in&rence,  are  occurrences  which  toc^  place  while  we  were  aosrat,  the 
events  recorded  in  histoiy,  or  the  theorems  of  ma^matics.  The  two 
former  we  infer  from  the  testimony  adduced,  or  from  the  traces  of 
those  past  occurrences  mdiich  still  exist ;  the  latter,  from  the  ]»«misses 
laid  down  in  books  of  geometry,  under  the  title  of  definitions  and  ax- 
ioms. Whatever  we  are  capable  of  knowing  must  belongs  to  the  one 
class  or  to  the  other ;  must  be  in  the  number  o£  the  primitive  data,  or 
of  the  conclusions  which  can  be  drawn  therefrtmi. 

With  the  original  data»  or  ultimate  premisses  of  our  knowledge ; 
with  their  number  or  nature,  the  mode  m  which  they  are  obtained,  or 
the  tests  by  which  they  may  be  distingruished ;  logic,  in  a  direct  way 
at  least,  has,  in  the  sense  in  which  I  conceive  the  science,  nothing  to 
do.  These  questions  are  partly  not  a  subject  of  science  at  all,  partly 
that  of  a  very  different  science. 

Whatevo:  is  known  to  us  by  consciousness,  is  known  beyond  possi- 
bility of  question.  What  one  sees,  or  feels,  whether  bodily  or  men* 
tally,  one  cannot  but  be  sure  that  one  sees  or  feels.  No  science  is 
required  for  the  purpose  of  establishing  such  truths ;  no  rules  of  art 
can  render  our  knowledge  of  them  more  certain  than  it  is  in  itself. 
There  is  no  logic  for  this  portion  of  our  knowledge. 

But  we  may  fancy  that  w^  see  or  feel  what  we  in  reality  infer. 
Newton  saw  th^  trudi  of  many  propositions  of  geometry  without  read- 
ing the  demonstradons,  but  not,  we  may  be  sure,  without  their  flashing 
throush  his  mind.  A  truth,  cnt  supposed  truth,  which  is  really  the  re- 
sult of  a  veiy  n^id  inference,  may  seem  to  be  apprehended  intuitively. 
It  has  long  been  a^^ed  by  philosophers  of  the  most  opposite  schools, 
that  this  mistake  is  actually  made  in  so  familiar  an  instance  as  that  of 
the  eyesight.  There  is  nothinff  which  we  appear  to  ourselves  more 
directly  conscious  o€,  than  the  distance  of  an  object  from  us.  Yet  it 
has  long  been  asceitained,  that  what  is  perceived  by  the  eye,  is  at  most 
nothing  more  than  a  variously  colored  suifece ;  that  when  we  fancy 
we  see  distance,  all  we  really  see  is  certain  variations  of  apparent 
size,  and  more  or  less  faintness  of  color ;  and  that  oux  estimate  of  the 
object's  distance  from  us  is  the  result  of  a  compariscm  (made  with  so 
much  rapidity  that  we  are  unconscious  of  making  it)  between  the  size 
and  color  oi  the  object  as  they  appear  at  the  time,  and  the  siae  and 
color  of  the  same  or  of  similar  objects  as  they  appeared  when  close  at 
hand,  or  when  their  degree  of  remoteness  was  Known  by  other  evi- 
dence. The  perception  of  distance  by  the  eye,  which  seems  so  like 
intuition,  is  thus,  in  reality,  an  inference  grounded  on  experience; 
an  inference,  too,  which  we  learn  to  make ;  and  which  we  make  with 
more  and  more  correctness  as  our  experience  increases ;  though  in 
familiar  cases  it  takes  place  so  rapidly  as  to  appear  exactly  on  a  par 
with  those  perceptions  of  sight  which  are  really  mtuitive,  our  percep- 
tions of  color.* 

*  This  oelebraled  tbeoty  has  reoebtlv  been  colled  in  qnestioii  hj  a  writer  of  deacwed 
lepQUtion,  Mr.  Samuel  Bailey ;  but  I  do  not  conceive  tfaiat  the  gnninds  on  which  it  has 
been  received  by  philoeophers  for  a  century  past,  have  been  at  sll  shaken  by  that  gentle* 
man's  objections.  I  have  elsewhere  said  what  appeared  to  me  necessary  in  reply  to  his 
arguments. — WuiminHtr  Rni«»,  for  Ocfo6cr,  184S. 
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Of  the  science,  tberefore,  wbicli  exjpomids  the  opexutionB  of  the  hu** 
man  undentanding  in  the  pureuit  ot  tmth,  one  emential  part  is  the 
inquiry :  What  are  the  truths  which  are  die  objects  of  intuition  or 
conaciouaness,  and  what  are  those  which  we  merelT  infer  !  But  this 
inquiry  has  never  been  considered  a  portion  of  logic.  Its  place  is  in 
another  and  a  perfectly  distinct  department  of  science,  which  may  be 
called  the  higher  or  transcendental  metaphysics.  For  such  is  the  title 
which  haa  iMen  given  to  that  portion  or  mental  philosophy  which 
attempts  to  determine  what  pert  of  the  furniture  ofthe  mind  belongs 
to  it  originally,  and  what  part  is  constructed  by  itself  out  of  matericus 
forniahed  fix>m  without.  To  this  science  appertain  the  great  and 
nradi  debated  questions  of  the  existence  of  matter ;  of  the  existence 
of  q>irit,  and  the  distinction  between  it  and  matter;  of  the  reality  of 
time  and  space,  as  thinn  without  the  mind,  and  diirdnguishable  mm 
the  objects  which  are  said  to  exist  m  them.  For,  in  the  present  state 
of  the  discussion  on  these  topics,  it  is  universally  allowed  that  the 
existence  <^  matter  or  of  spitit,  of  space  or  of  time,  is,  in  its  nature^ 
nnsusoeptible  of  being  proved ;  and  that  whatever  is  known  of  them, 
is  known  by  immediate  intuition.  To  the  same  science  belong  the 
inqntiiea  into  the  natvre  of  Conception,  Perception,  Memory,  and 
BeKef ;  all  of  which  are  operations  or  the  undeiatanding  in  the  pursuit 
of  truth ;  bat  with  which,  as  phenomena  of  the  mind,  or  with  the  pos- 
iibtiity  which  may  or  may  not  exist  of  analysing  any  of  them  uto 
sifl^ler  phenomena,  the  logician  as  such  has  no  concern.  To  this 
saence  must  also  be  referred  the  foDowing,  and  all  analogous  ques- 
tkms :  To  what  extent  our  intellectual  Acuities  and  our  emotions  are 
innate— ^to  what  extent  the  result  of  association.  Whether  God,  and 
duty,  are  reaHtiea,  the  existence  of  which  is  manifest  to  us  d  priori  by 
the  conatitatioB  of  our  rational  faculty ;  or  whether  our  ideas  of  them 
are  aequired  notions,  the  origin  of  which  we  are  able  to  trace  and 
explsan;  and  the  resJity  of  the  objects  themselves  a  question  not  oi 
eonacioaflitesa  or  intuition,  but  of  evidence  and  reasoning. 

The  province  of  logic  must  be  restricted  to  that  portion  of  our  knowl* 
edge  which  consists  of  inferences  from  truths  previously  known; 
whether  those  antecedent  data  be  seneral  propositions,  or  particular 
obeervadons  and  perceptions.  Logic  is  not  the  science  of  Belief,  but 
the  science  of  Proof,  or  Evidence.  So  far  forth  as  belief  professes  to 
he  fivonded  upop  prooC  the  office  of  logic  is  to  supply  a  test  for  ascer* 
taining  whether  or  not  the  belief  is  well  grounded.  With  the  claima 
whidi  any  pioposition  has  to  belief  on  its  own  intrinsic  evidence, 
that  is,  without  evidence  in  the  proper  sense  of  the  "word,  logic  has 
nothing  to  do. 

§  ff.  As  the  far  greatest  poition  of  our  knowledge,  whether  of  gen- 
etal  tradia  or  of  particular  fhcts,  is  avowedly  matter  of  infhrence« 
naaily  the  whole,  not  only  of  science,  but  of  human  conduct,  is  amen- 
able to  ^e  anthority  of  logic.  To  draw  inftrences  has  been  said  to  be 
Ike  great  business  of  life.  Everv  one  has  daily,  hourly,  and  moment* 
mtj  seed  of  ascertaining  ftcts  which  he  has  not  directly  observed ;  not 
from  any  general  purpose  of  adding  to  his  stock  of  knowledge,  but 
beranse  the  ftiets  themselves  are  of  importance  to  his  interests  or  to  his 
oceupatioiia.  The  business  of  the  magistrate,  of  the  military  com- 
maaiBtf  <M  the  navigator,  of  the  physician,  of  the  agriculturist,  is  merely 
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to  judge  of  evidence,  and  to  act  accordiiiffly.  They  all  have  to  ascer- 
tain certain  facts,  in  order  that  they  may  afterwards  apply  certain  rulea, 
either  devised  by  themselves,  or  prescribed  for  tneir  guidance  by 
others ;  and  as  they  do  this  well  or  lU,  so  they  discharge  well  or  iU  the 
duties  of  their  several  calUngs.  It  is  the  only  occupation  in  which  the 
mind  never  ceases  to  be  engaged ;  and  is  the  subject,  not.  of  logic,  but 
of  knowledge  in  general.  Our  definition  of  logic,  therefore,  wul  be  in 
danger  of  including  the  whole  field  of  knowledge,  unless  we  qualify  it 
by  some  further  limitation,  showing  distinctly  where  the  domam  of  the 
other  arts  and  sciences,  and  of  common  prudence  ends,  and  that  of 
logic  begins.  . 

The  <ustinction  is,  that  the  science  or  knowledge  of  the  particular 
subject-matter  furnishes  the  evidence,  while  logic  furnishes  the  prin« 
ciples  and  rules  of  the  estimation  of  evidence.  Logic  does  not  pre- 
tend to  teach  the  surgeon  what  are  the  symptoms  which  indicate  a 
violent  death.  This  he  must  learn  fit)m  his  own  experience  and  obser- 
vation, or  from  that  of  others,  his  predecessors  in  his  peculiar  science. 
But  logic  sits  in  judgment  on  the  sufficiency  of  that  observation  and 
.experience  to  Justify  his  rules,  and  on  the  sufficiency  of  his  rules  to 
justify  his  conduct.  It  does  not  give  him  proofi,  but  teaches  him  what 
makes  them  proofe,  and  how  he  is  to  judge  of  them.  Logic  alone  can 
never  show  tnat  the  &ct  A  proves  the  fact  B ;  but  it  can  point  out  to 
what  conditions  all  fiicts  must  conform,  in  order  that  they  may  prove 
other  facts.  To  decide  whether  any  given  fact  fulfils  these  conditions^ 
or  whether  facts  can  be  fiiund  which  fulfil  them  in  any  given  case, 
belongs,  exclusively,  to  the  particular  art  or  science,  or  to  our  knowl- 
edge of  the  particular  subject. . 

it  is  in  this  sense  that  logic  is,  what  Baoon  so  expressively  calls  it, 
ars  artium;  the  science  of  science  itself  All  science  consists  of  data 
and  conclusions  fipom  those  datar— of  proofs,  and  what  they  prove :  now» 
logic  points  out  what  felations  must  subsist  between  data  and  what- 
ever can  be  concluded  from  them— ^between  proof  and  everything 
which  it  can  pr9ve.  If  there  be  any  such  indispensable  relations,  and 
if  these  can  be  precisely  determined,  every  particular  branch  of  science, 
as  well  as  every  individual  in  the  guidance  of  his  conduct,  is  bound  to 
conform  to  those  relations,  under  the  penalty  of  making  fi^lse  infer- 
ences, of  drawing  conclusions  which  are  not  grounded  in  the  realities 
of  things.  Whatever  has  at  any  time  been  concluded  justly,  whatever 
knowledge  has  l)een  acquired  otherwise  than  by  immecUate  intuition, 
Idepended  upon  the  observance  of  the  laws  whidi  it  is  the  province  of 
logic  to  investigate.  If  the  conclusions  are  just,  and  the  Knowledge 
iBound,  those  laws  have  actually  been  observed. 

§  6.  We  need  not,  therefore,  seek  any  further  for  a  solution  of  the 
question,  so  often  agitated,  respecting  the  utility  of  logic.  If  a  science 
of  logic  exists,  or  is  capable  of  existing,  it  must  be  useful.  If  there  be 
rules  to  which  every  mind  conforms  in  every  instance  in  which  it 
judges  rightly,  there  seems  little  necessity  for  discussing  whether  a 
person  is  more  likely  to  observe  those  rules,  when  he  knows  the  rules* 
than  when  he  is  unacquainted  with  them. 

A  science  may  undoubtedly  be  brought  to  a  certain,  not  incbnsider- 
able,  stage  of  advancement,  without  the  application  of  any  other  log^c 
to  it  than  what  all  persons,  who  are  said  to  have  a  sound  understand- 
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]ii|,aeqiiire  empirically  in  the  coane  of  their  stndieB.    Men  judged  of 

evidence,  and  often  Tery  conrectly,  befoie  logic  was  a  science,  or  they 

never  could  haye  made  it  one.    And  they  executed  great  mechanical 

woiicB  belbre  they  underBtood  the  laws  of  mechimica.     But  there  are 

fimitt  both  to  wint  mechanicianB  can  do  without  principles  of  mechan* 

ics,  aad  to  what  thinkers  can  do  without  principles  of  logic.    And  the 

JnnitB,  in  the  two  cases,  are  of  the  same  land.     The  extent  of  what 

man  can  do  without  undentanding  the  theoiy  of  what  he  is  doing,  is 

in  an  cases  much  die  same :  he  can  do  whatever  is  Tery  easy ;  what 

requires  onl]r  time,  and  patient  industry.    But  in  the  progress  of 

science  fiom  its  easiest  to  its  more  difficult  problems,  every  great  step 

in  advance  has  had  either  as  itb  precursor  or  as  its  accompamment  and 

neoeaaary  condition,  a  cOTrespondine  improvement  in  the  notions  and 

nrinciplea  of  Ic^c  received  among  me  most  advanced  thinkers.    And 

if  several  of  die  more  difficult  scienees  are  stiU  in  so  defective  a  state ; 

if  not  only  so  little  is  proved,  but  dbputation  has  not  terminated  even 

about  the  little  which  seemed  to  be  so ;  the  reason,  perhaps,  is,  that 

men's  logical  notions  have  not  yet  acquired  the  degree  of  extension, 

or  of  accmacy,  requisite  finr  the  estimation  of  the  evidence  proper  to 

dioae  particular  departments  of  knowledge. 

f  7.  Logic,  then,  is  the  science  of  the  operations  of  the  understand* 
lag  which  are  subservient  to  the  estimation  of  evidence :  both  the 
pfoeesB  itself  of  proceeding  firom  known  truths  to  unknown,  and  all 
mteUectual  operations  auxiliary  to  this.  It  includes,  therefore,  the 
operatiao  of  Naming;  for  language  is  an  instroment  of  thought,  as 
wen  as  a  means  of  communicHiiting  our  thoughts.  It  includes,  also, 
Definition,  amd  Olassifieation.  For,  the  use  of  these  operations  (putdng 
aD  other  minds  than  one's  own  out  of  consideration)  is  to  serve  not 
only  for  keeping  our  evidences  and  the  conclusions  team  them  perma- 
nent and  readily  accessible  in  the  memory,  but  for  so  marshalmg  the 
6cts  which  we  may  at  any  time  be  eng^eed  in  investigpiting,  as  to 
enable  us  to  perceive  more  clearly  what  evidence  there  is,  and  to  judge 
with  fewer  <»i«iices  of  error  wheUier  it  be  sufficient.  The  analysis  of 
the  instraments  we  employ  in  the  investigation  of  truth,  is  part  of  the 
analvais  of  the  investigation  itself;  since  no  art  is  complete,  unless 
another  art,  that  of  constructing  the  tools  and  fitting  them  for  the 
pvuposes  of  the  art,  is  embodied  in  it. 

Cmr  object,  therefore,  wiQ  be  to  attempt  a  correct  analysis  of  the 
imeOectual  process  called  Reasoning  or  Inforence,  and  of  such  other 
mental  operations  as  ore  intended  to  facilitate  this :  as  well  as,  on  the 
foandatioii  of  this  analysis,  and  pari  passu  with  it,  to  bring  together  or 
frame  a  set  of  rules  or  canons  for  testing  the  sufficiency  of  any  given 
evidence  to  prove  any  nven  proposition. 

With  respect  to  the  nrat  part  of  this  tmdertaking,  I  do  not  attempt 
to  dec<mipose  the  mental  operations  in  question  mto  their  ultimate 
elements.  It  is  enouffh  if  the  analysis  as  rar  as  it  goes  is  correct,  and 
if  it  goes  far  enough  K>r  the  practical  purposes  of  logic  considered  as 
m  sort.  The  separation  of  a  complicated  phenomenon  into  its  compo- 
Beot  parts,  is  not  like  a  connected  and  interdependent  chain  of  proof. 
If  one  UtA.  of  an  argument  breaks,  the  whole  drops  to  the  ground ;  but 
one  step  towards  an  analysis  holds  good,  and  has  an  independent  value, 
though  we  should  never  be  able  to  make  a  second.    The  results  of 
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antlydcal  chemiBtxy  axe  not  the  less  Taluable,  thougli  it  ahonld  be  dis* 
covered  that  all  which  we  now  call  simple  subfitancea  are  really  com- 
poimdB.  All  other  things  are  at  any  rate  compounded  of  those 
elem^kts :  whether  the  elements  themselves  admit  of  decomposition, 
is  an  important  inquiry,  but  does  not  affect  the  certainty  of  the  science 
up  to  that  point. 

I  shall,  accordingly,  attempt  to  analyze  the  process  of  inference, 
'and  the  processes  subordinate  to  inference,  so  fiir  only  as  may  be 
requisite  for  ascertaining  the  difference  between  a  correot  and  an 
incoitect  peifoimance  of  those  processes.  The  reason  for  thus  limit* 
ing  our  design,  is  evident.  It  has  been  said  by  objectors  to  logic,  that 
we  do  not  leani  to  use  our  muscles  by  studying  their  anatomy.  The 
fiict  is  not  quite  fairly  stated ;  for  if  Uie  action  of  vay  of  our  muscles 
were  vitiated  by  local  weakness,  or  other  physical  defect,  a  knowledge 
of  their  anatomy  might  be  very  necessary  for  effecting  a  cure.  But 
we  should  be  justlj^  liable  to^  the  criticism  involved  in  this  objection, 
were  we>  in  a  treatise  on  Logic,  to  carry  the  analysis  of  the  reasooiog 
process  beyond  the  point  at  which  any  inaccuracy  which  mav  have 
crept  into  it  must  become  visible.  In  learning  bodily  exercises  (to 
canT  on  the  same  illustration)  we  do,  and  must  analyze  the  bodily 
motions,  so  far  as  is  necessary  for  disdnguishing  those  which  ought  to 
be  perfonned  from  those  which  ought  not.  "ilu)  a  similar  extent,  and 
no  lurther,  it  is  necessary  that  the  logician  should  analyse  the  mental 
processes  with  which  Logic  is  concerned.  Any  ulterior  and  minuter 
analysis  must  be  left  to  tnnscendental  metaphysics ;  which  in  this,  aa 
in  omer  parts  of  our  mental  nature,  decides  what  are  ultimate  facts» 
and  what  are  resolvable  into  other  fiicts.  And  I  believe  it  will  be 
found  that  the  conclusions  arrived  at  in  this  work  have  no  necessary 
connexion  with  any  particular  views  respecting  the  ulterior  analvsis. 
Lo^o  is  common  ground  on  which  the  partisans  of  Hartley  and  of 
Reid,  of  Locke  and  of  Kant,  may  meet  and  join  hands.  -  Particular 
and  detached  opinions  of  all  these  philosophers  will  no  doubt  occasion- 
ally be  controverted,  since  all  of  tnem  were  logicians  as  well  as  meta^ 
physii^ians ;  but  the  field  on  which  their  great  battles  have  been  fought, 
lies  beyond  the  boundaries  of  our  science ;  md  the  views  which  will 
be  here  promulgated,  may,  I  believe,  be  held  in  conjunction  with  the 
principal  conclusions  of  any  one  of  their  systems  of  philosophy. 

It  cannot,  indeed,  be  pretended  that  logical  principles  can  be  alto- 

Ether  irrelevant  to  those  more  abstruse  discussions ;  nor  is  it  possible 
t  Uiat  the  view  we  are  led  to  take  of  the  problem  which  logic  pzo- 
poses,  must  have  a  tendency  favorable  to  the  adoption  of  some  one 
opinion  on  these  controverted  subjects  rather  than  another.  Logic* 
although  differing  from  the  higher  metaphysies  like  the  other  half  of  a 
great  whole  (the  one  being  the  science  of  die  appreciation  of  evidence* 
the  other  having  for  its  main  object  to  detenmne  what  are  the  propO' 
sitions  for  the  establishment  of  which  evidence  is  not  requirea),  J9t 
when  viewed  under  another  of  its  aspects,  stands  in  the  same  relation 
to  this,  its  sister  science,  as  it  does  to  all  the  other  sciences.  For 
metaphysics,  in  endeavoring  to  solve  its  own  peculiar  problem,  must 
employ  means,  the  validity  df  which  falls  under  the  cognizance  of  logic. 
It  proceeds,  no  doubt,  as  for  as  possible,  merely  by  n  closer  and  more 
attentive  interrogation  of  our  consciousness,  or,  more  properiy  spoak- 
iDg,  of  our  memoxy ;  and  so  for  is  not  amenaUe  to  logic.    But  where- 
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eyer  this  method  is  iiisiifficient  to  attain  the  end  of  its  inquiries,  it  must 
proceed,  like  other  sciences,  hy  means  of  evidence.  Now,  the  moment 
this  science  begins  to  draw  inferences  from  evidence,  loffic  becomes 
the  sovereign  judge  whether  its  inferences  are  well-grounaed,  or  what 
other  inferences  would  be  so. 

This  influence,  however,  of  logic  over  the  questions  which  have 
divided  philosophers  in  the  higher  regions  of  metaphysics,  is  indirect 
and  remote ;  and  I  can  conscientiously  affirm,  that  no  one  proposition 
laid  down  in  this  work  has  been  adopted  fer  the  sake  of  establishing, 
or  with  any  reference  to  its  fitness  for  being  employed  in  establishing, 
preconceived  opinions  in  any  department  ot  knowledge  or  of  inquiry 
on  which  the  speculative  world  is  still  undecided. 
B 
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**  La  acolutiqDe,  qai  prodnisit  dans  la  logiqaa, comme  dans  la  mon1e« et  dana  one  fnth 
da  la  met^hysiaiie,  one  snbtitit^,  nne  prteision  dtd^es,  dont  Iliabitude  incomrae  aux  an- 
deiis,  a  ocmtnbiie  plna  qn'on  ne  crait  an  progite  da  la  boone  plulo8ophia.'*^-CoMDOioBT« 
Firdc  TWsoC 


or  TBB  NECBSBITT  OP 


CHAPTER  I. 

WTTH  AN  ANALTSB  OT  LAMOUAOB. 


>.•■»'!  ■i.'.^it 


§  1.  It  18  80  mach  the  establiahed  practice  of  writera  on  logic  to 
commence  their  treatisea  by  a  few  general  observations  (in  moat  caseSf 
it  18  true,  rather  meagre)  on  Terms  and  their  varieties,  that  it  will,  per« 
hapa,  scarcely  be  required  from  me,  in  merely  following  the  common 
usage,  to  be  as  paiticidar  in  assigning  my  reasons,  as  it  is  usually  ex* 
pected  that  those  should  be  who  deviate  irom  it. 

The  practice^  indeed,  is  recommended  by  considerations  &r  too  ob- 
vious to  require  a  formal  justification.  Logic  is  a  portion  of  the  Art 
of  Thinking :  Lana;uage  is  evidently,  and  by  the  admission  of  all  phi- 
losophera,  one  of  &e  principal  instruments  or  helps  of  thought ;  and 
any  imperfection  in  the  instrument,  or  in  the  mode  of  employing  it,  is 
eonfessedly  liable,  still  more  than  in  almost  any  other  art,  to  confose 
and  impede  the  process,  and  destroy  all  ground  of  ccvifidence  in  the 
resuk.  For  a  mind  not  previously  versed  in  the  meaning  and  right  use 
of  the  various  kinds  of  words,  to  attempt  the  study  of  methods  of  phi* 
losophizing,  would  be  as  if  some  one  should  attempt  to  make  himself 
an  astronomical  observer,  having  never  learned  to  adjust  the  focal  dis* 
tance  of  his  optical  instruments  so  as  to  see  distinctly.. 

Since  Reasoning,  or  Inference,  the  principal  subject  of  logic,  is  an 
operation  which  usually  takes  place  oy  means  of  words,  and  in  all 
complicated  cases  can  take  place  in  no  other  way,  those  who  have  not 
a  thorough  insight  into  the  signification  and  purposes  of  words,  will  be 
under  almost  a  necessity  of  reasoning  or  imerring  incorrectly.  And 
logidana  have  generally  felt  that  unless,  in  the  very  first  stage,  they 
removed  this  fertile  source  of  error;  unless  they  taught  their  pupil  to 
put  away  the  glasses  whidi  distort  the  object,  and  to  use  those  which 
are  adapted  to  his  purpose  in  such  a  manner  as  to  assist,  not  perplex. 
Us  vision ;  he  would  not  be  in  a  condition  to  practise  the  remaming 
part  of  their  discipline  with  any  prospect  of  advantage.  Therefore  it 
18  that  an  inquiry  mto  language,  so  fiur  as  is  needful  to  guard  against 
the  errors  to  which  it  gives  rise,  has  at  all  times  been  deraied  a  neces- 
sary preliminary  to  the  science  of  logic. 

But  there  is  another  reason,  of  a  still  more  fundamental  nature,  why 
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/   the  import  of  words  should  be  the  earliest  subject  of  the  logician's  con- 
\  sideration :  because  without  it  he  cannot  examine  into  the  import  of 
Propositions.     Now  this  is  a  subject  which  stands  on  the  very  thresh- 
hold  of  the  science  of  logic. 

The  object  of  lo^c,  as  defined  in  the  IiUToductory  Chapter,  is  to 
ascertain  how  we  come  by  that  portion  of  our  knowledge  (much  the 

'  greatest  portion)  which  is  not  intuitive ;  and  by  what  criterion  we  can, 
in  matters  not  self-evident,  distinguish  between  things  proved  and  things 
not  proved,  between  what  is  worthy  and  what  is  unworthy  of  beliefl 
Of  the  various  questions  which  the  universe  presents  to  our  inquiring 
Acuities,  some  are  soluble  by  direct  consciousness,  others  only  by 
means  of  evidence.  Logic  is  concerned  with  these  last.  The  solution, 
by  means  of  evidence,  of  questions  respecting  the  universe  and  the 
things  contained  in  it,  is  the  purpose  of  logic.  But  before  inquiring 
into  the  mode  of  resolving  questions,  k  is  necessary  to  inquire,  what 
are  the  questions  which  present  themselves  t  what  questions  are  con- 
ceivable t  what  inquiries  are  there,  to  which  men  have  either  obtained, 

'  or  been  able  to  imagine  it  possible  that  they  should  obtain,  an  answer  t 
This  point  is  best  ascertained  by  a  survey  and  analysis  of  Propositions. 

§  2.  The  answer  to  every  question  wnich  it  is  possible  to  frame,  is 
contained  in  a  Proposition,  or  Assertion.  Whatever  can  be  an  object 
of  belief,  or  even  of  disbelief,  must,  when  put  into  words,  assume  the 
form  of  a  proposition.  AU  truth  and  all  error  lie  in  propositions.  / 
What,  by  a  convenient  misapplication  of  an  abstract  term,  we  call  a 
Truth,  is  simply  a  True  Proposition ;  and  errors  are  false  propositionis.' 
To  know  the  import  of  all  possible  propositions,  would  be  to  Know  all 
questions  which  can  be  raised,  all  matters  which  are  susceptible  of 'be- 
ing either  believed  or  disbelieved.  How  many  kinds  of  inquiries  can 
be  propounded ;  how  many  kinds  of  judgments  can  be  made ;  and 
how  many  kinds  of  propositions  it  is  possible  to  frame  with  a  meaning, 
are  but  different  forms  of  one  and  the  same  question.  Since,  then,  the 
objects  of  all  Belief  and  of  all  Inquiry  express  themselves  in  propo- 
sitions ;  a  sufficient  scrutiny  of  Propositions  and  of  their  varieties  will 
apprise  us  what  questions  mankind  have  actually  asked  themselves, 
and  what,  in  the  nature  of  answers  to  those  questions,  they  have. acta* 
ally  thought  they  had  grounds  to  beHeve. 

Now  l£e  first  glance  at  a  proposition  shows  that  it  is  formed  by  put- 
ting together  two  names.  A  proposition,  according  to  the  common 
simple  definition,  which  is  sufficient  for  our  purpose,  is,  diicourte^  in 
tphck  something  t>  qfirmed  or  denied  ofsometktng.  Thus,  in  the  prop- 
osition, G^ld  is  yellow,  the  quality  ySiow  is  affirmed  of  ^e  substance 
gold.  In  the  proposition,  Franklin  vms  nbt  bom  in  Eneland,  tlie 
fact  expressed  oy  the  words  horn  in  England  is  denied  oi  the  man 
Franklin. 

Every  proposition  consists  of  three  parts :  the  Subject,  the  Predi- 
cate, and  the  Copula.  The  predicate  is  the  name  denoting  that  which 
is  affirmed  or  denied.  The  subject  is  the  name  denoting  the  person 
or  thing  which  something  is  affirmed  or  denied  of.  The  copula  is  the 
siffn  denoting  that  there  is  an  affirmation  or  denial ;  and  thereby  ena- 
bhng  the  hearer  or  reader  to  distinguish  a  proposition  firom  any  other 
kind  of  discoiHse.  Thus,  in  the  proposition.  The  earth  is  round,  the 
Predicate  is  the  word  rou$^^  which  denotes  the  quality  affirmed,  or 
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(as  the  phiafle  is)  iffedicated :  th€  earthf  words  denoling  tbe  olriect 
which  that  quali^  is  affirmed  o(  compose  the  Subject ;  the  wora  fj, 
which  senres  as  Uie  ccmnectiiig  mark  between  the'  subject  and  predi- 
cate, to  show  that  one  of  them  is  affirmed  o£  the  othoTi  is  called  the 
Copula. 

Dismissing,  for  the  present,  the  copula,  of  which  more  will  be  said 
hereafter,  OTory  proposition,  then,  consists  of  at  least  two  names; 
brings  together  two  names,  in  a  particular  mamier.  This  is  already  a 
first  step  towards  what  we  aie  in  quest  o£  It  wpears  from  this,  that 
fi>r  an  act  of  belief,  one  object  is  not  sufficient;  uie  simplest  act  of  be- 
lief supposes,  and  has  something  to  do  with,  two  objects :  two  names, 
to  saj  the  least ;  and  (sinse  the  names  must  be  names  of  something) 
two  nameable  thimgt.  A  large  class  of  thinkers  would  cut  the  matter 
short  by  saying,  two  ideas.  They  would  say,  that  the  subject  and 
predicate  axe  both  of  them  names  of  ideas ;  the  idea  of  gold,  £nr  in- 
stance, and  the  idea  of  yellow ;  and  that  what  takes  place  (or  a  part 
of  what  takes  place)  in  the  act  of  belief^  consists  in  bringing  (as  it  is 
often  expressea)  one  of  these  ideas  under  the  other.  But  dus  we  are 
not  yet  m  a  condition  to  say :  whether  such  be  the  correct  mode  of 
describing  the  phenomenon,  is  an  after  consideration.  The  result 
with  whidi  foft  the  present  we  must  be  contented,  is,  that  in  every  act 
of  belief  two  objects  are  in  some  manner  taken  cognizance  of;  that 
there  can  be  no  belief  claimed,  or  question  propounded,  which  does 
not  embrace  two  distinct  (either  material  or  intellectual)  subjects  of 
tfaonght :  each  of  them  capable  or  not  of  being  conceived  by  itself,  but 
incapable  of  being  believed  by  itself 

I  may  say,  for  mstance,  *'  the  sun."  The  word  has  a  meaning,  and 
suggests  that  meaning  to  the  mind  of  any  one  who  is  hstening  to  me. 
Bat  suppose  I  ask  him.  Whether  it  is  true :  whether  he  believes  it  1 
He  can  give  no  answer.  There  is  as  yet  nothing  to  believe,  or  to  dis- 
believe. Now,  however,  let  me  make,  of  all  possible  assertions  respect- 
ing the  sun,  the  one  which  involves  the  least  of  reference  to  any  object 
brides  itself;  let  me  say,  "  the  sun  exists."  Here,  at  once,  is  some- 
thing whidi  a  person  can  say  he  believes.  But  here,  instead  of  only 
one,  we  find  two  distinct  objects  of  conception :  the  sun,  is  one  object; 
existence,  is  another.  Let  it  not  be  said,  that  this  second  conception, 
existence,  is  involved  in  the  first ;  for  the  sun  may  be  conceived  as  no 
longer  existing.  '*  The  sun"  does  not  convey  all  the  meaning  that  is 
conveyed  by  '*  the  sun  exists :"  *'  my  father"  does  not  include  all  tbe 
meaning  of"  my  &ther  exists,"  for  he  may  be  dead ;  "  a  round  square" 
does  aot  indade  the  meaning  of  "  a  round  square  exists,"  fi>r  it  does 
not,  and  cannot  exist.  When  I  say,  '*  the  sun,"  "  my  fiither,"  or  a 
'"round  square,"  I  call  upon  the  hearer  for  no  belief  or  disbelief,  nor 
can  either  tbe  one  or  the  other  be  afibrded  me ;  but  if  I  say,  '*  the  sun 
exists,"  **  my  &ther  exists,"  or  "  a  round  square  exists,"  I  caH  for  be- 
lief; and^ould,  in  the  first  of  the  three  instances  meet  with  it ;  in  the 
second,  with  belief  or  disbelief,  as  the  case  might  be ;  in  the  third, 
with  disbelie£ 

§  3.  This  first  step  in  the  analysis  of  the  object  of  belief)  which, 
though  so  obvious,  wiU  be  found  to  be  not  unimportant,  is  the  only  one 
which  we  shall  find  it  practicable  to  make  without  a  preliminary  sur- 
vey of  language.    If  we  attempt  to  proceed  further  in  the  same  patH 
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that  is,  to  analyze  any  further  the  import  of  Propositions ;  we  fin j 
forced  upon  us,  as  'a  subject  of  previous  consideration,  the  import  of 
Names.  For  every  proposition  consists  of  two  names ;  and  eveiy ' 
proposition  affirms  or  denies  one  of  these  names,  of  the  other.  Now 
what  we  do,  what  passes  in  our  mind,  when  we  affirm  or  deny  two 
names  of  one  another,  must  depend  upon  what  they  are  names  of, 
since  it  is  with  reference  to  that,  and  not  to  the  mere  names  them- 
selves, that  we  make  the  affirmation  or  denial  Here,  therefbre,  we 
find  a  new  reason  why  the  signification  of  names^  and  the  relation, 
generally,  between  names  and  the  things  signified  by  them,  must  oc« 
cupy  the  preliminary  stage  of  the  inquiry  we  are  engaged  in. 

It  may  DO  objected,  that  the  meanmg  of  names  can  guide  us  at  most 
only  to  the  opinions,  possibly  the  foolish  and  groundless  opinions^ 
which  mankind  have  formed  cenceming  thincs,  and  that  as  the  object 
of  philosophy  is  truth,  not  opinion,  the  philosopher'  should  dismiss 
words  and  look  into  things  themselves,  to  ascertain  what  questions  can 
be  asked  and  answered  in  regard  to  them.  This  advice  (which  fortu- 
nately no  one  has  it  in  his  power  to  follow)  is  in  reality. an  exhortation 
to  discard  the  whole  ftvits  of  the  labors  of  his  predecessors,  and  de- 
mean himself  as  if  he  were  the  first  person  who  had  ever  turned  an 
inquiring  eye  upon  nature.  What  does  any  one's  personal  knowledge 
of  Things  amount  to,  after  subtracting  all  which  ne  has  acquired  by 
means  of  the  words  of  other  people  i  Even  after  he  has  learnt  as 
much  as  men  usually  do  learn  from  others,  vnll  the  notions  of  things 
contained  in  his  individual  mind  afford  as  sufficient  a  basis  for  a  eata^ 
logue  rautmnee  as  the  notions  which  are  in  the  minds  of  all  man- 
kind? 

In  any  enumeration  and  classification  of  Things,  which  does  not  set 
out  fix)m  their  names',  no  varieties  of  things  will  of  course  be  compre- 
hended but  those  recognized  by  the  particular  inquirer ;  and  it  will 
still  remain  fi>r  him' to  establish,  by  a  suosequent  examination  of  names, 
that  his  enumeration  has  omitted  nothing  which  ought  to  have  been 
included.  But  if  we  begin  with  names,  and  use  them  as  our  clue  to 
the  things.  We  bring  at  once  before  us  all  the  distinctions  which  have 
been  recognized,  not  by  a  single  inquirer  of  peihaps  limited  views,  but 
by  the  collective  intelligence  of  mankind.  It  doubtless  may,  and  I 
believe  it  will,  be  foun(^  that  mankind  have  multiplied  the  varieties 
unnecessarily,  and  have  imagined  distinctions  among  things  where 
there  were  only  distinctions  in  the  manner  of  naming  them.  But  ive 
are  not  entitled  to  assume  this  in  the  commencement.  We  must  begin 
by  recognizing  the  distinctions  made  by  ordinary  language.  If  some 
of  these  appeal*,  on  a  close  examination,  not  to  be  mn&mental,'  our 
enumeration  of  the  different  kinds  of  realities  may  be  abridged  accord- 
ingly. But  to  impose  upon  the  facts  in  the  first  instance  the  yoke  of 
a  theoiy,  while  the  grounds  of  the  theory  are  reserved  for  discussion  in 
a  subsequent  stage,  is  evidently  not  a  course  which  a  logician  can 
sonably  adopt. 
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lulled  by  each  of  them.  And  we  have  now  carried  this  fiurrey  far 
enough  to  be  able  to  take  an  account  of  its  results,  ieuad  to  exhibit  an 
enumeration  of  all  the  kinds  of  Things  which  are  capable  lof  being 
made  predicates,  or  of  having  anythmg  predicated  of  them :  after 
wiiich  to  determine  the  import  of  Predication,  that  is,  of  Propositions, 
can  be  no  arduous  task. 

The  necessity  of  an  enumeration  of  Existences,  as  the  basis  of  Logic, 
did  not  escape  the  attention  of  the  schoolmen,  and  of  their  master, 
Aristotle,  the  most  comprehensive,  if  not  the  most  sagacious,  of  the 
ancient  philosophers.  The  Categories,  or  Predicaments — ^the  former 
a  Greek  word,  the  latter  its  Hteral  translation  in  the  Latin  language- 
were  intended  by  him  and  his  followers  as  an  enumeration  of  fldU  things 
capable  of  being  named ;  an  enumeration  by  the  summa  genera^  t.  e. 
the  most  extensive  classes  into  which  things  could  be  distributed; 
which,  therefore,  were  so  many  highest  Predicates,  one  or  other  of 
which  was  supposed  capable  of  being  affirmed  with  truth  of  every 
Bameable  thing  whatsoever.  The  following  are  the  classes  into  which, 
according  to  this  school  of  philosophy.  Things  in  general  might  be 
dttced  : — 


'OMTia, 

Substantia. 

Il0<T0V, 

Quantitas. 

Hoiovf 

Qualitas. 

npof  n, 

Relatio. 

notetv, 

Actio. 

Ueufx^Vf 

•     Passio.   ' 

IIov, 

UbL 

Ilore, 

Quando. 

KeiaSfU^ 

Situs. 

E;t«*"'» 

Habitus. 

The  imperfections  of  this  classification  are  too  obvious  to  require, 
and  its  merits  are  not  sufficient  to  reward,  a  minute  examination.  It 
is  a  mere  catalogue  of  the  distinctions  rudely  marked  out  by  the  lan- 
guage of  familiar  life,  with  little  or  no  attempt  to  penetrate,  by  philo- 
sophic analysis,  to  the  rationale  even  of  those  common  distinctions. 
Such  an  analysis,  however  superficially  conducted,  would  have  shown 
tiie  enumeration  to  be  both  redundant  and  defective.  Some  objects 
are  omitted,  and  others  repeated  several  times  under  different  heads. 
It  is  like  a  division  of  animals  into  men,  quadrupeds,  horses,  asses,  and 
ponies.  That,  for  instance,  could  not  be  a  very  comprehensive  view 
of  the  oature  of  Relation  which  could  exclude  action,  passivity,  and  lo- 
cal situation  from  that  category.  The  same  observation  applies  to  the 
categories  Quando  (or  position  io  time)  and  Ubi  (or  position  in  space) ; 
while  the  distinction  between  the  latter  and  Situs  is  merely  verbal. 
The  incongruity  of  erecting  into  a  summum  genus  the  class  which  forms 
the  tenth  category  is  manifest.  On  the  other  hand,  the  enumeration 
takes  no  notice  of  anything  besides  substances  and  attributes.  In  what 
categorr  are  we  to  place  sensations,  or  any  other  feelings,  and  states 
of  mind ;  as  hope,  joy,  fear ;  sound,  smell,  taste ;  pam,  pleasure ; 
thought,  judgment,  conception,  and  the  like  1  Probably  all  these 
would  have  been  placed  by  the  Aristotelian  school  in  the  categories  of 
actio  and  passio ;  and  the  relation  of  such  of  them  as  are  active,  to 
their  o^ects,  and  of  such  of  them  as  are  passive,  to  their  causes,  would 
rightly  be  so  placed ;  but  the  things  themselves,  the  feelings  or  states 
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rf  mind  wrongly.  Feelings,  or  states  of  consciousness,  are  assuredlgr 
to  be  counted  among  realities,  but  they  cannot  be  reckoned  either 
among  substances  or  attributes. 

§  2.  Before  recommencing,  under  better  auspices,  the  attempt  made 
with  such  imperfect  success  by  the  great  founds  of  the  science  of  logic, 
we  must  take  notice  of  an  unfortunate  ambiguity  in  all  the  concrete 
names  which  correspond  to  the  most  general  of  all  abstract  terms,  the 
word  Existence.     When  we  have  occasion  for  a  name  which  shall  be 
capable  of  denoting  whatever  exists,  as  contradistinguished  from  non- 
entity or  Nothing,  there  is  hardly  a  word  applicable  to  the  purpose 
ly^cv.   4^-(  ^^:    which  is  not  also,  and  even  more  familiarly,  taken  in  a  sense  in  wnich 
M^Uz^AJkA^i^*!^  ^^  ^^^^^^^  only  substances.  /  But  substances  are  not  all  that  exist; 
vii'^iA  c*^     attributes,  if  such  things  are  to  be  spoken  of,  must  be  said  to  exist; 
y^  '>vi  .*iA  I        feelings  also  exist.  "^  Yet  when  we  speak  of  au  object,  or  of  a  thing,  w© 


.*•* 


, '  /^   (  /L^i\)     are  almost  always  supposed  to  mean  a  substance.     There  seems  a  kind 
diAa^tt^^iUM^ .      of  contradiction  in  usmg  such  an  expression  as  that  one  tking  is  merely 

an  attribute  of  another  thing.  And  the  announcement  of  a  Classifica- 
tion of  Things  would,  I  believe,  prepare  most  readers  for  an  enumer- 
ation like  those  in  natural  history,  beginning  with  the  great  divisions 
of  animal,  vegetable,  and  mineral,  and  subdividing  them  into  classes 
and  orders.  If,  rejecting  the  word  Thing,  we  endeavor  to  find  another 
of  a  more  general  import,  or  at  least  more  exclusively  confined  to  that 
general  import,  a  word  denoting  all  that  exists,  and  connoting  only  simple 
existence ;  no  word  might  be  presimied  fitter  for  such  a  purpose  than 
being :  originally  the  present  participle  of  a  verb  which  in  one  of  ittf 
meanings  is  exactly  equivalent  to  the  verb  exist ;  and  therefore  suitable, 
even  by  its  grammatical  formation,  to  be  the  concrete  of  the  abstract  ex- 
ittence.  But  this  word,  strange  as  the  fact  may  appear,  is  still  more  com- 
pletely spoiled  fi^r  the  purpose  which  it  seemed  expressly  made  for, 
than  tbe  word  Thing.  Being  is,  by  custom,  exactly  synonymous  with 
substance ;  except  that  it  is  firee  from  a  slight  taint  of  a  second  ambigu- 
ity ;  bein^  apphed  impartially  to  matter  and  to  mind,  while  substance, 
though  originally  and  in  strictness  applicable  to  both,  is  apt  to  suggest 
in  preference  the  idea  of  matter.  Attributes  are  never  called  Beings ; 
nor  are  Feelings.  A  Being  is  that  which  excites  feelings,  and  which 
possesses  attributes.  The  soul  is  called  a  Being ;  God  and  angels  are 
called  Beings ;  but  if  we  were  to  say,  extension,  color,  wisdom,  virtue 
are  beings,  we  should  perhaps  be  suspected  of  thinking  with  some  of 
*  the  ancients,  that  the  cardinal  virtues  are  animals ;  or,  at  the  least,  of 

holding  with  the  Platonic  school  the  doctrine  of  self-existent  Ideas,  or 
with  the  followers  of  Epicurus  that  of  Sensible  Forms,  which  detach 
themselves  in  every  direction  from  bodies,  and  by  coming  in  contact 
with  our  organs,  cause  our  perceptions.  We  should  be  supposed,  ia 
short,  to  believe  that  Attributes  are  Substances. 

In  consequence  of  this  perversion  of  the  word  Being,  philosophers 
looking  about  for  something  to  supply  its  place,  laid  their  hands  upon 
the  word  Entity,  a  piece  of  barbarous  Latin,  invented  by  the  schoolmen 
to  be  used  as  an  abstract  name,  in  which  class  its  grammatical  form 
would  seem  to  place  it ;  but  being  seized  by  logicians  in  distress  to 
stop  a  leak  in  their  terminology,  it  has  ever  since  been  used  as  a  con- 
crete name.  The  kindred  word  essence,  bom  at  the  same  time,  and  of 
the  same  parents,  scarcely  underwent  a  more  complete  transformation 
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"wlieii,  from  being  the  abstract  of  the  verb  to  he,  it  came  to  denote  some* 
thing  sufficiently  concrete  to  be  inclosed  in  a  glass  bottle.  The  word 
Bntitj,  since  it  settled  down  into  a  concrete  name,  has  retained  its 
uniTenality  of  signification  somewhat  less  unimpaired  than  any  of  the 
names  before  mentioned.  Yet  the  same  gradual  decay  to  which,  after 
a  certain  age,  all  the  language  of  psychology  seems  liable,  has  been  at 
work  even  here.  If  you  call  virtue  an  entity,  you  are  indeed  somewhat 
less  strongly  suspected  of  believing  it  to  be  a  substance  than  if  ^ou 
called  it  a  being;  but  you  are  by  no  means  free  from  the  suspicion. 
Every  word  which  was  originally  intended  to  connote  mere  existence, 
seems,  after  a  time,  to  enlarge  its  connotation  to  9tparate  existence,  or 
existence  freed  from  the  condition  of  belonging  to  a  substance ;  which 
condition  being  precisely  what  constitutes  an  attribute,  attributes  are 
gradually  shut  out,  and  along  with  them  feeHngs;  which,  in  ninety-nine 
cases  out  of  a  hundred,  have  no  other  name  than  that  of  the  attribute 
which  is  gvounded  upon  them.  Strange  diat  when  the  greatest  em- 
baiTasBment  felt  by  afi  who  have  any  considerable  munber  of  thoughts 
to  express,  is  to  find  a  sufficient  variety  of  words  fitted  to  ex|Nne8S  them, 
diere  should  be  no  practice  to  which  even  philosophers  are  more  ad- 
dicted than  that  of  taking  valuable  words  to  express  ideas  which  are 
sofficiently  expressed  by  other  words  already  appropriated  to  them. 

When  it  is  impossible  to  obtain  good  tools,  the  next  best  thing  is  to 
nndentand  thoroughly  the  defects  of  those  we  have.  I  have  therefore 
wanted  the  reader  of  die  ambiguity  of  the  very  names  which,  for  want 
of  better,  I  am  necessitated  to  employ.  It  must  now  be  the  writer's 
endeavor  so  to  employ  them  as  in  no  case  to  leave  his  meaning  doubtful 
Of  obscure.  No  one  of  the  above  terms  being  altogether  ambiguous,  I 
shall  not  confine  myself  to  any  one,  but  shall  employ  on  each  occasion 
the  word  which  seems  least  hkely  in  the  particular  case  to  lead  to  a 
misnnderstanding  of  my  meaning;  nor  do  I  pretend  to  use  either  these 
or  any  other  words  with  a  rigorous  adherence  to  one  single  sense. 
To  do  so  would  often  leave  us  without  a  word  to  express  what  is  sig- 
aified  by  a  known  word  in  some  one  or  other  of  its  senses:  unless 
snthorB  had  an  unlimited  license  to  coin  new  words,  together  with 
(what  it  would  be  more  difficult  to  assume)  unlimited  power  of  making 
their  read^s  adopt  them.  Nor  would  it  be  wise  in  a  writer,  on  a 
subject  involving  so  much  of  abstraction,  to  deny  himself  the  advantage 
dCTved  from  even  an  improper  use  of  a  term,  when,  by  means  of  it 
£ome  fiimiliar  association  is  called  up  which  brings  the  meaning  home 
Co  the  mind,  as  it  were  by  a  flash. 

The  difficulty,  both  to  the  writer  and  reader,  of  the  attempt  which 
most  be  made  to  use  vague  words  so  as  to  convey  a  precise  meaning, 
»  not  wholly  a  matter  of  regret.  It  is  not  unfitting  that  logical  treatises 
thould  affiira  an  example  of  that,  to  facilitate  which  is  among  the  most 
important  uses  of  logic.  Philosophical  language  will  for  a  long  time, 
and  popular  language  periiaps  always,  retain  so  much  of  vagueness 
and  azabignity,  that  logic  would  be  of  little  value  if  it  did  not,  amon? 
its  other  advantages,  exercise  the  understanding  in  doing  its  worK 
neatly  and  correctly  with  these  imperfect  tools. 

After  diis  preamble  it  is  time  to  pioceed  to  our  enumeration.  We 
abaD  commence  with  Feelings,  the  simplest  class  of  nameable  things ; 
the  term  Feeling  being  of  coarse  understood  in  its  most  enlarged 
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I.  Feelings,  or  States  of  Consciousness. 

§  3.  A  Feeling  and  a  State  of  Consciousness  are,  in  the  language  of 
philosophy,  equivalent  expressions :  everything  is  a  Feeling,  of  which 
the  mind  is  conscious :  everything  which  it  feeUy  or,  in  oSier  words, 
which  fbrms  a  part  of  its  own  sentient  existence.  In  popular  language 
Feeling  is  not  always  synonymous  with  State  of  Consciousness ;  being 
often  taken  more  pecudiarly  for  those  states  which  are  conceived  as 
belonging  to  the  sensitive,  or  to  the  emotional,  phasis  of  our  nature, 
and  sometimes,  with  a  still  narrower  restriction,  to  the  emotional 
alone :  as  distinguished  from  what  are  conceived  as  belonging  to  the 
percipient,  or  intellecti&al  phasis.  But  this  is  an  admitted  departure 
from  correctness  of  language;  just  as,  by  a  popular  perversion  the 
exact  converse  of  this,  me  word  Mind  is  withdrawn  from  its  right^l 
generality  of  signification,  and  restricted  to  the  intellect.  The  still 
greater  perversion  by  which  Feeling  is  sometimes  confined  not  only 
to  bodily  sensations,  but  to  the  sensations  of  a  single  sense,  that  of 
touch,  needs  not  be  more  particularly  adverted  to. 

Feeling,  in  the  proper  sense  of  the  term,  is  a  genus,  of  which 
Sensation,  Emotion,  ana  Thought,  are  subordinate  species.    Under  the 
word  Thought  is  here  to  be  included  whatever  we  are  internally  con- 
scious of  when  we  are  said  to  think  ;  from  the  coiiscioasness  we  have 
when  we  think  of  a  red  color  without  having  it  before  our  eyes,  to  the 
most  recondite  thoughts  of  a  philosopher  or  poet.     Be  it  remembered, 
however,  that  by  a  thought  is  to  be  understood  what  passes  in  the  mind 
itself,  and  not  any  object  external  to  the  mind,  which  the  pereon  is 
commonly  said  to  be  Uiinking  of.     He  may  be  thinking  of  the  sun,  or 
of  God,  but  the  sun  and  God  are  not  thoughts ;  fais  mental  image, 
however,  of  the  sun,  and  his  idea  of  God,  are  thoughts ;  states  of  his 
mind,  not  of  the  objects  themselves :  and  so  also  is  his  belief  of  the 
existence  of  the  sun,  or  of  God ;  or  his  disbelief,  if  the  case  be  so. 
Even  imaginary  objects,  (which  are  said  to  exist  only  in  our  ideas,) 
are  to  be  distinguished  from  our  ideas  of  them.     I  may  think  of  a 
hobgoblin,  as  I  may  think  of  the  loaf  which  was  eaten  yesterday,  or 
of  the  flower  which  will  bloom  to-morrow.  .  But  the  hobgoHin  which 
never  existed  is  not  the  same  thing  with  my  idea  of  a  hobgoblin,  any 
more  than  the  loaf  which  once  existed  is  the  same  thing  with  my  idea 
of  a  loaf,  or  the  flower  which  does  not  yet  exist,  but  which  will  exist, 
is  the  same  with  my  idea  of  a  flower.     They  are  all,  not  thoughts, 
^but  objects  of  thought ;  though  at  the  present  time  all  the  objects  are 
ialike  non-existent. 

In  like  manner,  a  Sensation  is  to  be  carefully  distinguished  from 
the  object  which  causes  the  sensation ;  our  sensation  of  white  from  a 
white  object;  nor  is  it  less  to  be  distinguished  from  the  attribute 
whiteness,  which  we  ascribe  to  the  object  in  consequence  of  its  exci- 
ting the  sensation.     Unfortunately  for  clearness  and  due  discrimination 
in  considering  these  subjects,  our  sensations  seldom  receive  separate 
names.     We  have  a  name  for  the  objects  which  produce  in    us   a 
certain  sensation ;  the  word  whiU,     We  have  a  name  for  the  quality 
in  those  objects,  to  which  we  ascribe  the  sensation ;  the  name  %ch  ite- 
nesa.    But  when  we  speak  of  the  sensation  itself,  (as  we  have   not 
occasion  to  do  this  often  except  in  our  philosophical  speculations.) 
language,  which  adapts  itself  for  the  most  part  only  to  the  common 
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uses  of  life,  has  pixmded  us  with  no  siogle-worded  or  immediate  desig- 
nadoo ;  we  must  employ  a  circumlocution,  and  say,  The  sensation  of 
white,  or  The  sensation  of  whiteness;  we  must  denominate  the  sensation 
either  from  the  object,  or  from  the  attribute,  by  which  it  is  excited. 
Yet  the  sensation,  though  it  never  does,  might  very  well  be  conceived  to 
exist,  without  anything  whatever  to  excite  it.  We  can  conceive  it  as 
arising  spontaneously  in  the  mind»  But  if  it  so  arose,  we  should  have 
no  name  to  denote  it  which  would  not  be  a  misnomer.  In  the  case  of 
our  sensations  of  hearing  we  are  better  provided ;  we  have  the  word 
Sound,  and  a  whole  vocabulary  of  words  to  denote  the  various  kinds 
of  sounds.  For  as  we  are  often  conscious  of  these  sensations  in  the 
absence  of  any  perceptible  object,  we  can  more  easily  conceive  having 
them  in  the  absence  of  any  object  whatever.  We  need  only  shut  our 
eyes  and  listen  to  music,  to  have  a  conception  of  a  universe  with 
nothing  in  it  except  sounds,  and  ourselves  hearing  them ;  and  what  is 
easily  conceived  separately,  easily  obtains  a  separate  name.  But  in 
general  our  names  of  sensati<»is  denote  indiscriminately  the  sensation 
and  the  attribute.  Thus,  color  stands, for  the  sensations  of  white,  red, 
&c,  but  also  for  the  quality  in  the  colored  object.  We  tdlk  of  the 
ocAan  of  things  as  among  ikeir  properties. 

§  4.  In  the  case  of  sensations,  another  distinction  has  also  to  be  kept 
in  view,  which  is  often  confounded,  and  never  without  mischievous 
ocmsequences.  This  is,  the  distinction  between  the  sensation  itself, 
and  the  state  of  the  bodily  organs  which  precedes  the  sensation,  and 
which  constitutes  the  physical  agency  by  which  it -is  produced.  One 
of  the  sources  of  confusion  on  this  subject  is  the  division  commonly 
made  of  feelings  into  Bodily  and  Mental.  Philoeophically  sj>eaking, 
there  is  no  foundation  at  all  for  this  disdnctioo :  even  seiisations  ai*e 
states  of  the  sentient  mind,  not  states  of  the  body,  as  distinguished 
from  it.  What  I  am  conscious  of  when  I  see  the  color  blue,  is  a  feel- 
ing of  blue  color,  which  is  one  thing;  the  picture  on  my  retina,  or  the 
phenomenon  of  hitherto  mysterious  nature  which  takes  place  in  my 
optic  nerve  or  in  my  brain,  is  another  thing,  of  which  I  am  not  at  all 
comcious,  and  which  scientific  investigation  alone  could  have  apprised 
me  o£  These  are  states  of  my  body ;  but  the  sensation  of  blue,  which 
is  the  consequence  of  these  states  ef  body,  is  not  a  state  of  body ;  that 
which  perceives  and  is  consciifus  is  called  Mind.  When  sensations 
are  called  bodily  feelings,  it  U  only  as  being  the  class  of  feelings  which 
are  immediately  occasioned  by  bodily  states ;  whereas  the  other  kinds 
of  feelings,  thoughts,  for  instance,  or  emotions,  are  immediately  excited 
not  by  anything  acting  upon  the  bodily  organs,  but  by  sensations,  or 
by  previous  thoughts.  This,  however,  is  a  distinction  not  in  our  feel- 
ings, but  in  the  agency  which  produces  our  feelings ;  all  of  them  when 
actually  produced  are  states  of  mind. 

Besides  the  affection  of  our  bodily  organs  from  without,  and  the 
sensation  thereby  produced  in  our  minds,  many  writers  admit  a  third 
Knk  in  the  chain  of  phenomena,  which  they  term  a  Perception,  and 
which  consists  in  the  recognition  of  an  external  object  as  the  exciting 
cause  of  the  sensation.  This  perception,  they  say,  is  an  act  of  the 
mind,  proceeding  from  its  own  spontaneous  activity,  while  in  sensation 
the  mind  is  passive,  being  merely  acted  upon  by  the  outward  object. 
.\nd  acGOiding  to  some  philosophers  it  is  by  an  act  of  the  mind,  similar 
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to  perception,  except  in  not  being  preceded  by  any  sensation,  that  we 
recognize  the  exUtenoe  of  Crod,  of  the  aoul,  and  other  hyperphyaical 
realities. 

These  acts  of  perception,  whatever  be  the  conclusion  ultimately 
come  to  respecting  their  nature,  must,  I  conceiye,  take  their  place 
among  the  varieties  of  feelings  or  states  of  mind.  In  so  classing  them, 
I  have  not  the  smallest  intention  of  declaring  or  insinuating  any  theory 
as  to  the  law  of  mind  in  which  these  mental  processes  may  be  supposed 
to  originate,  or  the  conditions  under  which  they  may  be  legitimate  or 
the  reverse.  Far  less  do  I  mean  (as  Mr.  Whewell  seems  to  suppose 
must  be  meant  in  an  analogous  case*)  to  indicate  that  as  diey  are 
"  merely  states  of  mind,"  it  is  superfluous  to  inquire  into  their  ^tin- 
guishing  peculiarities.  I  abstain  from  the  inquuy  as  irrelevant  to  the 
science  of  logic.  In  these  so-called  perceptions,  or  direct  recognitions 
by  the  mind  of  objects,  whether  physical  or  spiritual,  which  are  ex* 
temal  to  itself,  I  can  see  only  cases  of  belief;  but  of  belief  which 
claims  to  be  intuitive,  or  independent  of  external  evidence.  When  a 
stone  lies  before  me,  I  am  conscious  of  certain  sensations  which  I 
receive  from  it;  but  when  I  say  that  these  sensations  come  to  me  from 
an  external  object  which  I  perceive,  the  meaning  of  these  words  is,  that 
receiving  the  sensations,  I  intuitively  believe  that  an  external  cause  of 
those  sensations  exists.  The  laws  of  intuitive  belief,  and  the  conditions 
under  which  it  is  legitimate,  are  a  subject  which,  as  we  have  already 
so  often  remarked,  belongs  not  to  logic,  but  to  the  higher  or  transcen- 
dental branch  of  metaphysics. 

To  the  same  region  of  speculation  belongs  all  that  can  be  said  re- 
specting the  distinction  which  the  German  metaphysicians  and  their 
French  and  EngliBh  followere,  (among  whom  Mr.  Whewell  is  one  of 
the  most  distinguished,)  so  elaborately  draw  between  the  acte  of  the 
mind  and  its^  merely  passive  states ;  between  what  it  receives  from, 
and  what  it  gives  to,  the  crude  materials  of  its  experience.  I  am  aware 
that  with  reference  to  the  view  which  those  writers  take  of  the  primary 
elements  of  thought  and  knowledge,  thia  distinction  is  frmdalnentaL 
But  for  our  purpose,  which  is  to  examine  not  the  original  groundwork 
of  our  knowledge,  but  how  we  eome  by  that  portion  of  it  which  is  not 
original;  the  difference  between  active  and  passive  states  of  mind  is  of* 
secondary  importance.  For  us,  they  all  are  states  of  mind,  they  aU 
are  feelings;  b^  which,  let  it  be  sud  once  more,  I  mean  to  imply 
nothing  of  passivity,  but  simply  that  they  we  psychological  facts,  facts 
which  take  place  in  the  mind,  and  to  be  carefuUy  distinguished  from 
the  external  or  physical  facts  with  which  they  may  be  connected,  either 
as  effects  or  as  causes. 

§  5.  Among  active  states  of  mind,  there  is,  however,  one  species 
which  merits  particular  attention,  because  it  forms  &  principal  part  oi 
the  connotation  of  some  important  classes  of  names.  1  mean  voiitions^ 
or  acts  of  the  will.  When  we  speak  of  sentient  beings  by  relative 
names,  a  large  portion  of  the  connotation  of  the  name  usually  consists 
of  the  actions  ofthose  beings ;  actions  past,  present,  and  possible  or  pro- 
bable future.  Take,  for  instance,  the  woras  Sovereign  and  Subject. 
What  meaning  do  these  words  convey,  but  that  of  innumerable  actions, 

^  •  PUlMopAy  of  tlu  IndHetivt  Sdencu,  Tol  L  p.  40. 
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done  or  to  be  done  by  the  sovereign  and  the  subjects,  to  or  in  remrd 
to  one  anbdier  reciprocally  t  So  with  the  words  physician  and  patient, 
leader  and  foUower,  master  and  servant.  In  many  cases  the  words 
also  connote  actions  whidi  would  be  done  under  ceitain  contingencies 
by  persons  other  than  those  denoted :  as  die  words  mortgagor  and 
mortgagee,  obligor  and  obligee,  and  many  other  words  expressive  of 
legal  relation,  which  connote  what  a  court  of  justice  would  do  to 
entree  the  legal  obligation  if  not  fulfilled.  There  are  also  words 
which  connote  actions  previously  done  by  persons  other  than  those 
denoted  either  by  the  name  itself  or  by  its  correlative ;  as  the  word 
brother.  From  Uiese  instances,  it  may  be  seen  how  large  a  portion  of 
the  connotation  of  names  consists  of  actions.  Now,  what  is  an  action  1 
Not  one  thing,  but  a  series  of  two  things :  the  state  of  mind  called  a 
volition,  followed  by  an  effect.  The  volition,  or  intention  to  produce 
the  effect,  is  one  ^ng ;  the  effect  produced  in  consequence  of  the 
intentioa  is  another  thing;  the  two  together  constitute  the  action.  I 
form  the  puipose  of  instantly  moving  my  arm ;  that  is  a  state  of  my 
mind ;  my  arm  (not  being  tied  nor  paralytic)  moves  in  obedience  to  my 
purpose ;  that  is  a  physical  fact,  consequent  upon  a  state  of  mind. 
The  intention,  when  followed  by  the  fact,  or,  (if  we  prefer  the  expres- 
sion,)  the  fact  when  preceded  and  caused  by  the  intention,  is  called  the 
sctiott  of  moving  my  arm. 

§  6.  Of  the  first  leading  division  of  nameable  things,  vis..  Feelings 
or  States  of  Consciousness,  we  began  by  reco^izing  three  sub-divi- 
sions:  Sensations,  Thoughts,  and  Emotions.  The  first  two  of  these 
we  have  iDustrated  at  considerable  length ;  the  third.  Emotions,  not 
bdng  perplexed  by  similar  ambiguities,  doeanot  require  similar  exem- 
plification. And,  finally,  we  have  found  it  necessary  to  add  to  these 
three  a  fourth  species,  commonly  known  by  the  name  Volitions.  With- 
out seeking  to  prejudge  the  metaphysical  question  whether  any  mental 
itate  or  phenomenon  can  be  found  which  is  not  included  in  one  or 
other  of  these  four  species,  it  appears  to  me  that  the  amount  of  illus- 
tration bestowed  upon  these  may^  so  far  as  we  are  concerned,  suffice 
for  the  whole  genus.  We  shall,  therefore,  proceed  to  the  two  remain- 
ing dasaes  of  nameable  things ;  all  things  which  are  external  to  the 
mmd  being  considered  as  belonging  either  to  the  class  of  Substances 
or  to  that  of  Attributes. 

II.  Substances. 

Logicians  have  endeavored  to  define  Substance  and  Attribute; 
but  their  definitions  are  not  so  much  attempts  to  draw  a  distinction 
between  the  things  themselves,  as  instructions  what  difference  it  is 
customary  to  make  in  the  grammatical  structure  of  the  sentence, 
according  as  you  are  speaking  of  substances  or  of  attributes.  Such 
definitions  are  rather  lessons  of  English,  or  of  Greek,  Latin,  or  (Ger- 
man, than  of  mental  philosophy.  .  An  attribute,  say  the  school  logi- 
cians, must  be  the  attribute  ^something :  color,  for  example,  must  be 
the  color  ^something ;  goodness  must  be  the  goodness  ^something : 
and  if  this  something  should  cease  to  exist,  or  should  cease  to  be  con- 
nected with  the  attribute,  the  existence  of  the  attribute  would  be  at 
an  end.    A  substance,  on  the  contrary,  is  self-existent ;  in  speaking 
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about  it,  we  need  not  put  Rafter  its  name.  A  stone  is  not  the  stone 
^anything ;  the  moon  is  not  the  moon  ^anything,  but  simply  the  moon. 
Unless,  indeed,  the  name  which  we  choose  to  give  to  the  substance 
be  a  relative  name ;  if  so,  it  must  be  followed  either  by  of^  or  by  some 
other  particle,  implying,  as  that  preposition  does,  a  reference  to  some- 
thing else  :  but  then  the  other  characteristic  peculiarity  of  an  attribute 
would  fail ;  the  soff^ething  might  be  destroyed,  and  the  substance  might 
still  subsist.  Thus,  a  father  must  be  the  &ther  of  something,  and  so 
far  resembles  an  attribute,  in  being  referred  to  something  besides  him- 
self: if  there  were  no  child,  there  would  be  no  father:  but  this,  when 
we  look  into  the  maJtter,  only  means  that  we  should  not  call  him  father. 
The  man  called  father  might  still  exist,  though  the  child  were  annihi- 
lated ;  and  there  would  be  no  contradiction  in  supposing  him  to  exist, 
although  the  whole  universe  except  himself  were  destroyed.  But 
destroy  all  white  substances,  and  where  would  be  the  attribute  white- 
ness f     Whiteness,  without  any  white  thing,  is  a  contradiction  in  terms. 

This  is  the  nearest  approach  to  a  solution  of  the  difficulty,  that  vnll 
be  found  in  the  common  treatises  on  logic.  It  wiU  scarcely  be  thought 
to  be  a  satis&ctory  one.  If  an  attribute  is  distinguished  from  a  sub- 
stance by  being  the  attribute  of  something,  it  seems  highly  necessary 
to  understand  what  is  meant  by  of:  a  particle  which  needs  explanation 
too  much  itself  to  be  placed  in  front  of  the  explanation  of  anything 
else.  And  as  for  the  self-existence  of  substances,  it  is  very  true  that  a 
substance  may  be  conceived  to  exist  without  any  other  substance,  but 
so  also  may  an  attribute  vnthout  any  other  attribute :  and  we  can  no 
more  imagine  a  substance  vrithout  attributes  than  we  can  imagine 
attributes  without  a  substance. 

Metaphysicians,  however,  have  probed  the  question  deeper,  and  given 
an  account  of  Substance  consideraoly  more  satis&ctory  than  Uiis.  Sub* 
stances  are  usually  distinguished  as  Bodies  or  Minds.  Of  each  of  these, 
philosophers  have  at  length  provided  us  with  a  definition  which  seems 
unexceptionable. 

§  7.  A  Body,  according  to  the  received  doctrine  of  modem  metaphy- 
sicians, may  be  defined,  the  external  cause  to  which  we  ascribe  our 
sensations.  When  I  see  and  touch  a  piece  of  gold,  I  am  conscious  of 
a  sensation  of  yellow  color,  and  sensations  of  hardness  and  weight ; 
and  by  varying  the  mode  of  handling,  I  may  add  to  these  sensations 
many  others  completely  distinct  from  them.  The  sensations  are  all  of 
which  I  am  directly  conscious ;  but  I  consider  them  as  produced  by 
something  not  only  existing  independently  of  my  will,  but  external  to 
my  bodily  organs  and  to  my  mind.  This  external  something  I  call  a 
Body. 

It  may  be  asked,  how  come  we  to  ascribe  our  sensations  to  any 
external  cause  1  and  is  there  sufficient  ground  for  so  ascribing  them  1 
It  is  known,  that  there  are  metaphysicians  who  have  raised  a  contro- 
versy on  the  point ;  maintaining  the  paradox,  that  we  are  not  warranted 
in  referring  our  sensations  to  ^  cause,  such  as  we  understand  by  the 
word  Body,  or  to  any  cause  whatever,  unless,  indeed,  the  First  Cause. 
Though  we  have  no  concern  here  with  this  controversy,  nor  with  the 
metaphysical  niceties  on  which  it  turns,  one  of  the  best  ways  of  showing 
what  is  meant  by  Substance  is,  to  consider  what  position  it  is  necessary 
to  take  up,  in  order  to  maintain  its  existence  against  opponents. 
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It  is  certain,  then,  that  a  part  of  our  notion  of  a  body  oonsiBta  of  the 
notion  of  a  number  of  sensations  of  our  own^  or  of  other  sentient  beings^ 
habitoally  occurring  simultaneously.  My  conception  of  the  table  at 
which  I  am  writing  is  compounded  of  its  visible  form  and  size,  which 
are  complex  sensations  of  sight ;  its  tangible  form  and  size,  which  are 
complex  sensationB  of  our  organ  of  touch  and  of  our  muscles ;  its 
weight,  which  is  also  a  sensation  of  touch  and  of  the  muscles ;  its  color, 
which  is  a  sensation  of  sight ;  its  hardness,  which  is  a  sensation  of  the 
muscles ;  its  composition,  which  is  another  word  for  all  the  varieties  of 
sensation  which  we  receive  under  various  circumstances  from  the  wood 
of  which  it  is  made ;  and  so  forth.  All  or  most  of  these  various  sensa* 
tiooB  frequently  are,  and,  as  we  learn  by  eimerienee,  always  might  be, 
experienced  simultaneously,  or  in  many  dinerent  orders  of  succession, 
at  our  own  choice :  and  hence,  the  thought  of  any  one  of  them  makes 
us  think  of  the  others,  and  the  whole  become  mentaUy  amalgamated  into 
one  mixed  state  of  consciousness,  which,  in  the  language  of  the  school 
of  Locke  and  Hartley,  is  termed  a  Complex  Idea. 

Now  there  are  philosophers  who  have  argued  as  follows : — ^if  we 
take  an  orange,  and  conceive  it  to  be  divested  of  its  natural  color 
without  acquiring  any  new  one ; .  to  lose  its  softness  without  becoming 
hard,  its  roundness  without  becoming  square  or  pentagonal,  or  of  any 
odier  regular  or  irreg^ular  figure  whatever ;  to  be  deprived  of  size,  of 
weight,  of  taste,  of  smell  i  to  lose  all  its  mechanical  and  all  its  chemical 
properties,  and  acquire  no  new  ones ;  to  become|  in  short,  invisible, 
mtangible,  and  imperceptible  not  only  by  all  our  senses,  but  by  the 
senses  of  all  other  sentient  beings,  real  or  possible ;  nothing,  say  these 
philosophers,  would  remain.  For  of  what  nature,  they  as^  could  be 
the  residuum  1  and  by  what  token  could  it  manifest  its  presence  1  To 
the  unreflecting  its  existence  seems  to  rest  on  the  evidence  of  the 
senses.  But  to  the  senses  nothing  is  apparent  except  the  sensations^ 
We  know,  indeed,  that  these  sensations  are  bound  together  by  some 
late;  they  do  not  come  together  at  random,  but  according  to  a  systematic 
order,  which  is  part  of  2ie  order  established  in  the  universe.  When 
we  experience  one  of  these  sensations,  we  usually  experience  the  others 
also,  or  know  that  we  have  it  in  our  power  to  experience  them.  But 
a  fixed  law  of  connexion,  making  the  sensations  occur  together,  does 
not,  say  these  philosophers,  necessarily  require  what  is  called  a  tub' 
Uraimm  to  support  them.  The  conception  of  a  substratum  is  but  one 
of  many  possible  forms  in  which  that  connexion  presents  itself  to  our 
imagination ;  a  mode  of,  as  it  were,  realizing  the  idea.  If  there  be 
sudi  a  substratum,  suppose  it  this  instant  annihilated  by  the  fiat  of 
Omnipotence,  and  let  the  sensations  continue  to  occur  in  the  same 
order,  and  how  would  the  substratum  be  missed!  By  what  signs 
should  we  be  able  to  discover  that  its  existence  had  terminated  1  should 
we  not  have  as  much  reason  to  believe  that  it  still  existed,  as  we  now 
have  1  and  if  we  should  not  then  be  warranted  in  believing  it,  how 
can  we  be  so  nowt  A  body,  therefore,  according  to  these  meta- 
physicians, is  not  anything  intrinsically  different  from  the  sensations 
winch  the  body  is  said  to  produce  in  us ;  it  is,  in  short,  a  set  of  sensa- 
tions joined  together  according  to  a  fixed  law. 

These  ingenious  speculations  have  at  no  time  in  the  history  of  phi- 
losophy made  many  proselytes ;  but  the  controversies  to  wluch  uiey 
■ave  given  rise,  and  toe  doctrines  which  have  been  developed  in  the 
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attempt  to  find  a  conclnsive  answer  to  them,  have  been  finiitful  of  im- 
portant consequences  to  the  Science  of  Mind.  The  senaationB  (it  was 
answered)  which  we  are  conscious  of,  and  which  we  receive  not  at 
random,  but  joined  together  in  a  certain  uniform  manner,  imply  not 
only  a  law  or  laws  of  connexion,  but  a  cause  external  to  our  mind, 
which  cause,  by  its  own  laws,  determines  the  laws  according  to  which 
the  sensations  are  connected  and  experienced.  The  Bcho<^men  used 
to  call  this  external  cause  by  the  name  we  have  already  employed,  a 
substratum  ;  and  its  attributes  (as  they  expressed  themselves)  inhered^ 
literally  stuck^  in  it.  To  this  substratum  the  name  Matter  is  usually 
given  m  philosophical  discussions.  It  was  soon,  however,  acknowl- 
edged by  all  who  reflected  on  the  subject,  that  the  existence  of  matter 
could  not  be  proved  by  extrinsic  evidence.  The  answer,  therefore, 
now  usually  made  to  Berkeley  and  his  followers  is,  that  the  belief  ia 
intuitive ;  that  mankind,  in  all  ages,  have  felt  thonselves  compelled,  by 
a  necessity  of  their  nature,  to  refer  their  sensations  to  an  extern^ 
cause :  that  even  those  who  deny  it  in  theory,  yield  to  the  necessity  ia 
practice,  and  both  in  speech,  thought,  and  feeling,  do,  equally  with  the 
vulgar,  acknowledge  their  sensations  to  be  the  effects  of  something  ex- 
ternal to  them :  this  knowledge,  therefore,  is  as  evidently  intuitive  as 
our  knowledge  of  our  sensations  themselves  is  intuitive.  And  here 
the  question  merges  in  the  fundamental  problem  of  transcendental 
metaphysics ;  to  which  science  we  leave  it. 

But  although  thq  extreme  doctrine  of  the  Idealist  metaphysicians, 
that  objects  are  nothing  but  our  sensations  and  the  laws  which  connect 
diem,  has  appeared  to  few  subsequent  thinkers  to  be  worthy  of  assent ; 
the  only  point  of  much  real  importance  is  one  upon  which  those  meta- 
physicians are  now  very  generally  considered  to  have  made  out  their 
case :  viz.,  that  M  we  know  of  objects  is  the  sensations  which  they  grive 
us,  and  the  order  of  the  occurrence  of  those  sensations.  Kant  himself, 
on  this  point,  is  as  explicit  as  Berkeley  or  Locke.  However  firmly 
convinced  that  there  exists  an  universe  of  ''  Things  in  themselves," 
totally  distinct  fix»m  the  universe  of  phenomena,  or  of  things  as  they 
-appear  to  our  senses ;  and  even  when  bringing  into  use  the  technical 
expression  (Naumenon)  to  denote  what  the  thing  is  in  itself,  as  con- 
trasted with  the  representation  of  it  in  our  minds ;  he  allows  that  this 
representation  (the  matter  of  which,  he  says,  consists  of  our  sensations, 
though  the  fcnrn  is  given  by  the  laws  of  the  mind  itself)  is  all  we  know 
of  the  object,  and  diat  die  real  nature  of  the  Thing  is,  and  by  die  con- 
stitution of  our  faculties  ever  must  remain,  at  least  in  this  sublunary 
existence,  an  impenetrable  mystery  to  us.*     There  is  not  die  slightest 

*  1  have  much  pleasure  in  quoting  a  passage  in  which  this  doctrine  is  laid  down  in  tho 
clearest  and  strongest  terms  by,M.  Cousm,  the  most  distinguished  liviiig  teacher  of  Germaa 
philoeophy  out  of  Germany,  whose  authoritv  on  this  side  of  the  question  is  the  more  valu- 
able, as  his  philosophical  views  are  generally  those  of  the  post-Kantian  movement,  repre- 
sented by  Schelling  and  Hegel,  whose  tendencies  are  much  more  objective  and  ontological 
than  those  of  their  master,  Kant 

*'  Nous  Savons  qu*il  exists  quelque  chose  hors  de  nous,  parceque  nous  ne  pouvons  expU- 

3uer  nos  perceptions  sans  les  rattacher  k  des  causes  distinctes  de  nous-m^mes ;  nous  savona 
e  plus  que  ces  causes,  dont  nous  ne  connaisaons  pas  d'ailleurs  Tessence,  produisent  les 
elEBits  les  plus  variables,  les  plus  divers,  et  mdme  les  plus  contraires,  sekm  qo^elles  rencon- 
trent  telle  nature  ou  telle  disposition  du  sujet.  Mais  savons-nous  quelque  chose  de  plus  ? 
et  m^me,  vu  le  caractdre  indetermin^  des  causes  que  nous  concevons  dans  les  corps,  y  a-t-il 
quelque  chose  de  plus  ^  savoir  ?    Y  a-t-il  lieu  de  nous  enqu^rir  si  nous  percevons  les  cboses 

telles  qu*eUes  sont  ?    Non  ^videmment Je  ne  dis  pas  que  le  probleme  est  insoluble,  je 

di$  qu'U  est  abmrde  et  enferme  un«  eantradictum.    Nous  ne  tavont  pas  ee  que  ee$  cautes  eont  tn 
eSes-mJhnef ,  et  la  raison  nous  d^nd  de  chercher  i  to  connaltre :  mais  il  est  bien  Evident  k 
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reason  for  believing  that  what  we  call  the  eensible  qualities  of  the  ob* 
]ect  are  a  type  of  anything  inherent  in  itself,  or  bear  any  affinity  to  its 
own  nature.  A  cause  does  not,  as  such,  resemble  its  effects ;  an  east 
wind  IS  not  like  the  feeling  of  cold,  nor  is  heat  like  the  steam  of  boilinv 
wafer :  why  then  should  matter  resemble  our  sensations  ?  Why  should 
the  inmost  nature  of  fire  or  water  resemble  the  impressions  made  by 
these  objects  upon  our  senses  1*  And  if  not  on*  the  principle  of  resem- 
blance, on  wbat  other  principle  can  the  manner  in  which  objects  affect 
us  througb  our  senses  afford  us  any  insight  into  the  inherent  nature  of 
those  objects?  It  may  therefore  safely  be* laid  down  as  a  truth  both 
obvious  m  itself,  and  admitted  by  all  whom  it  is  at  present  necessary 
to  take  into  consideration,  that,  of  the  outward  world,  we  know  and 
can  know  absolutely  nothing,  except  the  sensations  which  we  ex- 
pexience  from  it.  Those,  however,  who  still  look  upon  Ontology  as 
a  possible  science,  and  think,  not  only  that  bodies  have  an  essen- 
tial constitution  of  their  own,  lying  deeper  than  our  perceptions,  but 
that  this  essence  or  nature  is  not  edtogether  inaccessible  to  human  in> 
vestigation,  ctanot  expect  to  find  their  refiitation  here.  The  question 
depends  upon  the  nature  and  laws  of  Intuitive  Knowledge,  and  is  not 
within  the  province  of  logic. 

§  8.  Body  having  now  been  defined  the  external  cause,  and  (accord* 
ing  to  the  more  reasonable  opinion)  the  hidden  external  cause,  to  which 
we  refer  our  sensations;  it  remains  to  frame  a  definitimi  of  Mind. 
Nor.  after  the  preceding  observations,  will  this-  be  difficult.  For,  as 
our  conception  of  a  body  is  that  of  an  unknown  exciting  cause  of 
sensations,  so  our  conception  of  a  mind  is  that  of  an  unknown  recipient, 
or  percipient,  of  them ;  and  not  of  them  alone,  but  of  all  our  other 
feehngs.  As  body  is  the  mysterious  somethiue  which  excites  the 
mind  to  feel,  so  mind  is  the  myterious  somethmg  which  feels,  and 

friori,  ipi*dlea  n9  mm  pas  m  dleg^mSmm  m^VSm  wHtpar  rapport^  maua,  puisque  la  presence 
da  mjet  modtJSe  D<6cea8aireroent  lear  action.  Siippnmez  toat  sujet  sentant,  il  est  certain 
que  ces  causes  agiraient  encore  puisqu'elles  contmueraient  d'ezieter ;  mais  elles  agiraient 
aBtnoKBt ;  ellea  seraient  encore  dee  qnalit^a  et  des  propri^t^  mais  qui  ne  resembleFaieot 
k  lien  de  ce  que  nous  connaissons.  Le  feu  ne  maniiesterait  plus  aucune  des  propri^t^s  que 
Dona  lui  oooDaisons :  que  seniit-il  T    G*est  ce  que  nous  ne  sanrons  jamais.    Cest  iPaMeun 


feai-itrt  ««  praUrsu  fwi  at  njpi^fiMjMW  sMlmiaU  h  Is  nmtmt  d»  mrtre  ejtftii,  suns  ^  f CM( 

)fiet<0] 


dta  dboMs.  Quand  mbvae  en  efiet<on  suppriroerait  par  la  pens^  tous  les  suje^  sentants, 
il  faodrait  encore  sdmettre  qye  nul  corps  ne  manifesterait  ses  proph^t^s  autrement  qu'en 
reiatian  arec  un  sujet  quelconque,  et  dans  ce  cas  set  propriiiet  ne  aeraient  encore  mu  relathet : 
ea  aoite  qu*il  me  paralt  fort  raisonpable  d*admettra  que  les  propri^t^s  d^terminees  des  corps 
a'exirtent  pas  independamment  d*un  sQJet  quelconqu^  et  que  auand  on  demande  si  les  pnv 
pn6e^  de  la  matidre  sont  telles  qae  nous  les  percevons,  iJ  fauorait  voir  auparavant  si  ellea 
aoBt  en  tant  que  d^termin^es ,  et  dans  quel  sens  il  est  vrai  de  dire  qu'ellea  soot." — Cmtn 
iTffirtiirr  de  U  PhUotookie  MoraU  om  ISfiie  nec/e,  Sme  le^on. 

*  An  attempt,  indeea,  has  been  made  bjr  Beid  and  others,  to  establish  that,  although  some 
of  the  properties  we  ascribe  to  objects  exist  only  in  our  sensations,  others  exist  in  the  things 
tbemaelTes,  being  such  as  Cannot  possibly  be  copies  of  any  impression  upon  the  sensos ;  and 
they  ask,  fram  what  sensation  our  notions  of  extension  and  figure  have  been  derived  ?  The 
gaontlet  thrown  down  by  Raid  was  taken  up  by  Brown,  who,  applying  greater  powera  o^ 
aoaiysift  tfaMi  had  preriousl)^  been  applied  to  the  notions  of  extension  and  figure,  showed 
clearly  what  are  the  sensations  from  which  those  notions  sre  deiivsd,  iris.,  sensations  of 
toadk,  combined  with  sensations  of  a  class  previously  too  little  adverted  to  by  metaphysi- 
cians, those  which  have  their  seat  in  our  mascular  frame.  Whoever  wishes  to  be  more 
partkniariy  acquainted  with  this  admiraMe  specimen  of  metaphysical  analysis  may  consult 
the  first  Tolume  of  Brovo^'s  LretwtMt  or  Mill's  AnalynM  of  Ike  Jiind. 

On  this  subject  also,  the  authority  of  M.  Cousin  may  be  quoted  in  favor  of  conclusions  re- 
jected by  some  of  the  most  eminent  thinkers  of  the  school  to  which  he  belongs.  M.  Cousin 
recognizes,  in  opposition  to  Reid,  the  essential  M(6^ecfmiy  of  oar  conceptions  of  the  primary 
foallties  oif  matter,  as  extension,  solidity,  dec,  equally  with  those  of  color,  heat,  and  ths 
remainder  of  what  are  called  aecondary  qualities. — Csurt,  ut  eupru,  9me  le^on. 
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thinks.  It  is  ufmeoessary  to  give  in  the  case  of  mind,  as  we  gave  in 
the  case  of  matter,  a  particular  statement  of  the  skeptical  system  by 
which  its  existence  as  a  Thing  in  itself)  distinct  from  the  series  of  what 
are  denominated  its  states,  is  called  in  question.  But  it  is  necessary 
to  remark,  that  on  the  inmost  nature  of  the  thinking  principle,  as  well 
as  on  the  inmost  nature  of  matter,  we  are,  and  with  our  human  facul- 
ties must  always  remain,  entirely  in  the  dark.  All  which  we  are 
aware  of,  even  m  our  own  minds,  is  (in  the  words  of  Mr.  Mill)  a  cer- 
tain '*  thread  of  consciousness ;"  a  series  of  feelings,  thtft  is,  of  sensa- 
tions, thoughts,  emotions,  and  volitions,  more  or  less  numerous  and 
complicated.  There  is  a  something  I  call  Myself,  or,  by  another  form 
of  expression,  my  mind,  which  I  consider  as  distinct  from  these  sensa- 
tions, thoughts,  &c. ;  a  scnnething  which  I  conceive  to  be  not  the 
thoughts,  but  the  being  that  has  the  thoughts,  and  which  I  can  conceive 
as  existing  for  ever  in  a  state  of  quiesence,  without  any  thoughts  at  all. 
But  what  this  being  is,  although  it  is  myself,  I  have  no  knowledge, 
further  than  the  series  of  its  states  of  consciousness.  As  bodies  mani- 
fest themselves  to  me  only  through  the  sensations  of  which  I  regard 
ibfim  as  the  causes,  so  the  thinking  principle,  or  mind,  in  my  own 
nature,  makes  itself  known  to  me  only  by  the  feelings  of  which  it  is  con- 
scious. I  know  nothing  about  myself)  save  my  capacities  of  fueling  or 
being  conscious  (includmg,  of  course,  thinking  and  willing)  :  and  were 
I  to  learn  anything  new  concerning  myself,  I  cannot  with  my  present 
&culties  conceive  this  new  information  to  be  anything  else,  than  that  I 
have  some  additional  capacities,  before  unknown  to  me,  of  feeling, 
thinking,  or  willing. 

Thus,  then,  as  body  is  the  unsentient  cause  to  which  we  are  nat- 
urally prompted  to  refer  a  certain  portion  of  our  feelings,  so  mind  may 
be  describea  as  the  sentient  suhfect  (in  the  German  sense  of  the  term) 
of  all  feelings ;  that  which  has  or  feels  them.  But  of  the  nature  of 
either  body  or  mind,  further  than  the  feelings  which  the  former  excites, 
and  which  the  latter  experiences,  we  do  not,  according  to  the  best 
existing  doctrine,  know  anything ;  and  if  anything,  loeic  has  nothinc 
to  do  with  it,  or  with  the  manner  in  which  the  knowledge  is  acquireoL 
With  this  result  we  may  conclude  this  portion  of  our  subject,  and  pass 
to  the  third  and  only  remaining  class  or  division  of  Nameable  Things. 

III.  Attributes  :  and,  first.  Qualities. 

§  9.  From  what  has  already  been  said  of  Substance,  what  is  to^be 
said  of  Attribute  is  easily  deducible.  For  if  we  know  not,  and  cannot 
know,  anything  of  bodies  but  the  sensations  which  they  excite  in  us  or 
others,  those  sensations  must  be  all  diat  we  can,  at  bottom,  mean  by  their 
attributes;  and  the  distinction  which  we  verbally  make  between  the 
properties  of  things  and  the  sensations  we  receive  from  them,  must 
originate  in  the  convenience  of  discourse  rather  than  in  the  nature  of 
what  is  denoted  by  the  terms. 

Attributes  are  usually  distributed  under  the  three  heads  of  Quality, 
Quantity,  and  Relation.  We  shall  come  to  the  two  latter  presently  : 
in  the  first  place  we  shall  confine  ourselves  to  the  former. 

Let  us  take,  then,  as  our  example,  one  of  what  are  termed  the  sen- 
sible qualities  of  objects,  and  let  that  example  be  whiteness.  When 
we  ascribe  whiteness  to  any  substance,  as,  for  instance,  snow ;  when 
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we  say  tihat  snow  has  the  quality  whiteness,  what  do  we  really  assert  t 
Simply,  that  when  snow  is  present  to  our  organs,  we  have  a  particular 
sensation,  which  we  are  accustomed  to  call  the  sensation  of  wnite.  But 
how  do  I  know  that  snow  is  present  1  Obviously  by  the  sensations 
which  I  derive  from  it,  and  not  otherwise.  I  infer  diat  the  object  is 
present,  because  it  gives  me  a  certain  assemblage  or  series  of  sensa- 
tions. And  when  I  ascribe  to  it  the  attribute  whiteness,  my  meaning 
is  only,  that,  of  the  sensations  composing  this  group  or  series,  that 
which  I  call  die  sensation  of  white  color  is  one. 

This  is  one  view  which  may  be  taken  of  the  subject.  But  there  is 
also  another,  and  a  different  view.  It  may  be  said,  that  it  is  true  we 
know  nothing  of  sensible  objects,  except  the  sensations  they  excite  in 
us ;  that  the  fact  of  our  receiving  from  snow  the  particular  sensation 
wludi  is  called  the  sensation  oF  white,  is  the  gromnd  on  which  we  as* 
cribe  to  that  substance  the  .quality  whiteness ;  the  sole  proof  of  its  pos- 
sessing that  quality.  But  because  one  thing  may  be  the  sole  evidence 
of  die  existence  of  another  thing,  it  does  not  follow  that  the  two  are 
one  and  the  same.  The  attribute  virhiteness  (it  may  be  said)  is  not 
the  fact  of  our  receiving  the  sensation,  but  something  in  the  object  it- 
self; a  patoer  inherent  in  it ;  something  in  virtue  of  which  the  object 
produces  the  sensation.  And  when  we  affirm  that  snow  possesses  the 
attribute  whiteness,  we  do  not  merely  assert  that  the  presence  of  snow 
produces  in  us  that  sensation,  but  that  it  does  so  through,  and  by  rei^ 
son  o^  that  power  or  quality. 

For  the  purposes  of  logric  it  is  not  of  material  importance  which  of 
these  views  we  adopt.  The  full  discussion  of  the  subject  belones  to 
the  department  of  inquiry  so  often  alluded  to  under  the  name  of  the 
higher  metaphysics ;  but  it  may  be  said  here,  that  for  the  doctrine  of 
the  existence  of  a  peculiar  species  of  entities  called  qualities,  I  can  see 
ao  foundation  except  in  a  tendency  of  the  human  mind  which  is  the 
cause  of  many  delusions.  I  mean,  the  disposition,  wherever  we  meet 
with  two  names  which  are  not  precisely  synonymous,  to  suppose  that 
they  must  be  the  names  of  two  different  things ;  whereas  m  reality 
they  may  be  names  of  the  same,  thing  viewed  in  two  difierent  lights, 
mdudi  is  as  much  as  to  say  under  different  suppositions  as  to  surround- 
ing circumstances.  Because  quality  and  sengeUion  cannot  be  put  in- 
discriminately one  for  the  other,  it  is  supposed  that  they  cannot  both 
signify  the  same  thing,  namely,  the  impression  or  feeling  Mrith  which 
we  are  a&cted  through  our  senses  by  the  presence  of  an  object :  al- 
though there  is  at  least  no  absurdity  in  supposing  that  this  identical 
impression  or  feeling  may  be  called  a  sensation  when  considered 
merely  in  itself,  and  a  quality  when  regarded  as  emanating  frx>m  any 
one  of  the  numerous  objects,  the  presence  of  which  to  our  organs  ex- 
cites in  our  minds  that  among  various  other  sensations  or  feelings. 
And  if  this  be  admissible  as  a  supposition,  it  rests  wit&  those  who  con- 
tend for  an  entity  per  se  called  a  quality,  to  show  that  their  opinion  is 
prelerable,  or  is  anything  in  fact  but  a  lingering  remnant  of  tne  scho- 
lastic doctrine  of  occult  causes ;  the  very  absurdity  which  Moli^re  so 
happily  ridiculed  when  he  made  one  of  his  pedantic  physicians  account 
for  the  fact  that  "  Vopium  endormit,'*  by  the  maxim  "  parcequ'il  a  une 
Fertu  Boporifique.*' 

It  IB  evident  that  when  the  physician  stated  that  opium  had  "  une 
verta  BOporifique,"  he  did  not  account  for,  but  merely  asserted  ovor 
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again,  the  fact  that  it  endormit.  In  like  manner,  when  we  say  that 
snow  is  white  because  it  has  the  quality  of  whiteness,  we  are  only  re- 
asserting in  more  technical  language  the  fact  that  it  excites  in  us  the 
sensation  of  white.  If  it  be  said  that  the  sensation  mast  have  some 
cause,  I  answer,  its  cause  is  the  presence  of  the  object.  When  we 
have  asserted  that  as  often  as  the  object  is  present,  and  our  organs  in 
their  normal  state,  the  sensation  takes  place,  we  have  stated  all  that 
we  know  about  the  matter.  There  is  no  need,  after  assigning  a  cer- 
tain and  intelligible  cause,  to  suppose  an  occult  cause  besides,  for  the 
purpose  of  enabling  the  real  cause  to  produce  its  efiect  If  I  am 
asked,  why  does  the  presence  of  the  object  cause  this  sensation  in  me, 
I  cannot  tell :  I  can  only  say  Xhat  such  is  my  nature,  and  the  nature 
of  the  object :  the  constitution  of  things,  the  scheme  of  the  universe, 
will  have  it  so.  And  to  this  we  must  at  last  come,  even  after  interpo- 
lating the  imaginary  entity.  Whatever  number  of  links  the  chain  of 
causes  and  eftects  may  consist  of,  how  any  one  link  produces  the  one 
which  is  next  to  it  remains  equally  inexplicable  to  us.  It  is  as  easy 
to  comprehend  that  the  object  should  produce  the  sensation  directly 
and  at  once,  as  that  it  should  produce  the  same  sensation  by  the  aid 
of  something  else  called  the  patoer  of  producing  it. 

But  as  the  difEculties  which  may  oe  felt  in  adopting  this  view  of 
the  subject  cannot  be  removed  without  discussions  transcending  the 
bounds  of  our  science^  I  content  myself  with  a  passing  indication,  and 
shall,  for  the  purposes  of  logic,  adopt  a  language  compatible  with  either 
view  of  the  nature  of  qualities.  I  shall  say, — ^what  at  least  admits  of 
no  dispute, — -that  the  quality  of  whiteness  ascribed  to  the  object  snow, 
is  grounded  upon  its  exciting  in  us  the  sensation  of  white ;  and,  adopt- 
ing the  language  already  used  by  the  school  logicians  in  the  case  of 
the  kind  of  attributes  called  Relations,  I  shall  term  the  sensation  of 
white  the  foundation  of  the  quality  whiteness.  For  logical  purposes 
the  sensation  is  the  only  essential  part  of  what  is  meant  by  the  word ; 
the  only  part  which  we  ever  can  be  concerned  in  proving.  When 
that  is  proved  the  quality  is  proved ;  if  an  object  excites  a  sensation, 
it  has,  of  course,  the  power  of  exciting  it. 

IV.  Relations. 

§  10.  The  qualities  of  a  body,  we  have  said,  are  the  attributes 
greunded  upon  the  sensations  which  the  presence  of  that  particular 
body  to  our  organs  excites  in  our  minds.  But  when  we  ascribe  to  any 
object  the  kind  of  attribute  called  a  Relation,  the  foundation  of  the 
attribute  must  be  something  in  which  other  objects  are  concerned 
besides  itself  and  the  percipient. 

As  there  may  with  propriety  be  ssdd  to  be  a  relation  between  any 
two  things  to  which  two  correlative  names  are  or  may  be  given ;  we 
may  expect  to  discover  what  constitutes  a  relation  in  general,  if  we 
enumerate  the  principal  cases  in  which  mankind  have  imposed  correl- 
ative names,  and  observe  what  all  these  eases  have  in  common. 

What,  then,  is  the  character  which  is  possessed  in  common  by  states 
of  circumstances  so  heterogeneous  and  discordant  as  these :  one  thing 
like  another ;  one  thing  unlike  another ;  one  thing  near  another ;  one 
thing  far  from  another ;  one  thing  before,  after,  along  with  another ; 
one  tmng  greater,  equal,  less^  than  anodier ;  one  thing  the  cause  of  an- 
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Other,  the  eg'tct  of  another;  one  person  the  mattUr^  servant ^  ekitd^ 
parent,  husband,  wife,  sovereign,  subject,  aiiomey,  client,  of  another,  and 
so  onl 

Qmiding,  fi)r  the  present,  the  case  of  Resemhlance  (a  relation  which 

requires  to  be  considered  separately),  there  seems  to  be  one  thing 

common  to  all  these  cases,  and  only  one ;  that  in  each  of  them  there 

exists  or  occurs,  or  has  existed  or  occurred,  some  Jact  or  phenomenon, 

into  which  the  two  things  which  are  said  to  be  related  to  each  other, 

both  enter  as  parties  concerned.     This  &ct,  or  phenomenon,  is  what 

the  Aristotelian  logicians  called  the  Jundamentnm  relationis.     Thus  in 

the  relation  of  greater  and  less  between  two  magnitudes,  the  Jundt^ 

mention  relationis  is  the  fact  that  when  one  of  the  two  magnitudes  is 

applied  to  the  other,  it  more  than  covers  it ;  and  cannot,  by  any  new 

arrangement  of  parts,  be  entirely  brought  within  the  boundaries  of  the 

other  object.     In  the  relation  of  master  and  servant,  thejnndamentum 

relationis  is  the  fact  that  the  one  has  undertaken,  or  is  compelled,  to 

perfomi  certain  services  for  the  benefit,  and  at  the  bidding,  of  the  other. 

In  that  of  husband  and  wife,  ihejundatnentum  relationis  consists  of  the 

&ct8  that  the  parties  are  «  man  and  a  woman,  that  they  have  promised 

oeitain  things  with  certain  formalities,  and  are  in  conseouence  invested 

by  the  law  vrith  certain  rights,  and  subjected  to  certain  auties.     Exam- 

pies  might  be  indefinitely  multiplied,  but  it  is  already 'obvious  that 

whenever  two  things  are  said  to  be  related,  there  is  some  fact,  or  series 

of  &cts,  into  which  they  both  enter ;  and  that  whenever  any  two  things 

are  inrohred  in  some  one  fiuA,  or  series  of  &ctB,  we  may  ascribe  to  those 

two  things  a  mutual  relation  grounded  on  the  &ct.    Even  if  they  have 

nothing  in  common  but  what  is  common  to  all  things,  that  they  axe 

members  of  the  universe,  we  call  that  a  relation,  and  denominate  them 

fdlow-creatures,  fellow«beings,  or  fellow-denizens  of  the  universe.  But 

in  proportion  as  the  fact  into  which  the  two  objects  enter  as  parts  is 

of  a  more  special  and  peculiar,  or  of  a  more  complicated  nature,  so 

abo  is  the  relation  grounded  upon  it.    And  there  are  as  many  con- 

yarMe  relations  as  there  are  conceivable  kinds  of  fkct  in  which  two 

iiings  can  be  jointly  concerned. 

In  the  same  manner,  therefore,  as  a  quality  is  an  attribute  grounded 
upon  the  &ct  that  a  certain  sensation  or  sensations  are  produced  in  us 
by  the  object,  so  an  attribute  grounded  upon  some  fact  mto  which  the 
object  enters  jointly  with  another  object,  is  a  relation  between  it  and 
that  other  object.  But  the  fistct  in  the  latter  case  consists  of  the  very 
same  kind  of  elements  as  the  fact  in  the  former :  namely,  states  of 
consciousness.  In  the  case  last  cited,  for  example,  the  relation  of 
husband  and  wife;  ^be /undamentum  relationis  consists  entirely  of 
thoughts,  emotions,  sensations,  and  volitions  (actual  or  contingent), 
either  of  the  parties  themselves  or  of  other  parties  concerned  in  the 
same  series  ot  transactions,  as,  for  instance,  the  intentions  which  would 
oe  formed  by  a  judge  in  case  a  complaint  were  made  to  his  tribunal 
of  the  infringement  of  any  of  the  legal  obligations  imposed  by  marriage ; 
and  the  acts  which  the  judge  would  perform  in  consequence ;  acts 
being  (as  we  have  already  seen)  another  word  for  intentions  followed 
by  an  effect,  and  that  effect  (again)  being  but  another  word  fOr  sensa- 
tions, or  some  other  feelings,  occasioned  either  to  oneself  or  to  some- 
body else.  There  is  no  part  whatever  of  what  the  names  expressive 
ot  the  relation  imply,  that  is  not  resolvable  into  states  of  consciousness ; 
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oatward  objects  being,  no  doubt,  supposed  throughout  as  the  causes 
by  which  some  of  those  states  of  consciousness  are  excited,  and  minds 
as  the  subjects  by  which  all  of  them  are  experienced,  but  neither  the 
external  objects  nor  the  minds  making  their  existence  known  other- 
wise than  by  the  states  of  consciousness. 

Cases  of  relation  are  not  always  so  complicated  as  that  to  which  we 
last  alluded.  The  simplest  of  all  cases  of  relation  are  those  expressed 
by  the  words  antecedent  and  consequent,  and  by  the  word  simultane- 
ous! If  we  say,  for  instance,  that  dawn  preceded  sunrise,  the  fact  in 
which  the  two  things,  dawn  and  sunrise,  were  jointly  concerned,  con- 
sisted only  of  the  two  things  themselves :  no  third  thing  entered  into 
the  fact  or  phenomenon  at  all ;  unless,  indeed,  we  choose  to  call  the 
succession  of  the  two  objects  a  third  thing ;  but  their  succession  is  not 
something  added  to  the  things  themselves ;  it  is  something  involved  in 
themr  Dawn  and  sunrise  announce  themselves  to  our  consciousness 
by  two  successive  sensations :  our  consciousness  of  the  succession  of 
these  sensations  is  not  a  third  sensation  or  feeling  added  to  them ;  we 
have  not  first  the  two  feelings,  and  then  a  feeling  of  their  succession. 
To  have  two  feelings  at  all,  implies  having  them  either  successively,  or 
else  simultaneously.  Sensations,  or  other  -feelings,  being  given,  suc- 
cession and  simultaneousness  are  the  two  conditions,  to  the  alternative 
of  jivhich  they  are  subjected  by  the  natiire  of  our  faculties ;  and  no  one 
has  been  able,  or  needs  expect,  to  analyze  the  matter  any  further. 

§  11.  In  a  somewhat  similar  position  are  two  other  sorts  of  relation, 
Likeness  and  Unlikeness.  I  have  two  sensations ;  we  will  suppose 
them  to  be  simple  ones ;  two  sensations  of  white,  or  one  sensation  of 
white  and  another  of  black.  I  call  the  first  two  sensations  like  ;  the  last 
two  unlike.  What  is  the  fact  or  phenomenon  constituting  the  Junda- 
tnentum  of  this  relation  1  The  two  sensations  first,  and  then  what  we 
call  a  feeling  of  resemblance,  or  a  feeling  of  want  of  resemblance.  Let 
us  confine  ourselves  to  the  former  case.  Kesemblance  is  evidently  a  feel- 
ing ;  a  state  of  the  consciousness  of  the  observer.  Whether  the  feeling 
of  the  resemblance  of  the  two  colors  be  a  third  state  of  consciousness, 
which  I  have  after  having  the  two  sensations  of  color,  or  whether  (like 
the  feeling  of  their  succession)  it  is  involved  in  the  sensations  them- 
selves, may  be  a  matter  of  discussion.  But  in  either  case,  these  feel- 
ings of  resemblance,  and  of  its  opposite,  dissimilarity,  are  parts  of  our 
nature ;  and  parts  so  far  fix>m  being  capable  of  analysis,  that  they  are 
pre-supposed  in  every  attempt  to  anafyze  any  of  our  other  feelings. 
Likeness  and  unlikeness,  therefore,  as  well  as  antecedence,  sequence, 
and  simultaneousness,  must  stand  apart  among  relations,  as  things  sui 
generis.  They  are  attributes  grounded  on  fiicts,  that  is,  on  states  of 
consciousness,  but  on  states  which  are  peculiar,  unresolvable,  and 
inexplicable. 

But,  although  likeness  or  unlikeness  cannot  be  resolved  into  any- 
thing else,  complex  cases  of  likeness  or  unlikeness  can  be  resolved  into 
simpler  ones.  When  we  say  of  two  things  which  consist  of  parts,  that 
they  are  like  one  another,  the  likeness  of  the  whole  does  admit  of  analy- 
sis ;  it  is  compounded  of  likenesses  between  the  various  parts  respec- 
tively. Of  how  vast  a  variety  of  resemblances  of  parts  must  that  re- 
semblance be  composed,  which  induces  us  to  say  tiiat  a  portrait,  or  a 
landscape,  is  like  its  original    If  one  person  mimics  another  with  any 
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success,  of  how  many  simple  likenesses  must  the  general  or  complex 
likeness  be  compounded :  likeness  in  a  BU<;cession  of  bodily  postures ; 
likeness  in  voice,  or  in  the  accents  and  intonations  of  the  voice ;  like- 
ness in  the  choice  of  words,  and  in  the  thou^ts  or  sentiments  express- 
ed, whether  by  word,  countenance,  or  gesture. 

All  likeness  and  unlikeness  of  which  we  have  any  cc^izance,  re- 
solve themselves  int<9  likeness  and  unlikeness  between  states  of  our 
own,  or  some  other  mind.  When  we  say  that  one  body  is  like  another, 
(since  we  know  nothing  of  bodies  but  the  sensations  which  they  ex- 
cite,) we  mean  really  &at  there  is  a  resemblance  between  the  sensa- 
tions excited  by  the  two  bodies,  or  between  some  portion  at  least  of 
these  sensations.  If  we  say  that  two  attributes  are  like  one  another, 
(since  we  know  nothing  of  attributes  except  the  sensations  or  states  of 
feeling  on  which  they  are  grounded,)  we  mean  really  that  those  sensa- 
tions, or  states  of  feeling,  resemble  each  other.  We  may  also  say  that 
two  relations  are  alike.  The  &ct  of  resemblance  between  relations  is 
sometimes  called  amdogy,  forming  one  of  the  numerous  meanings  of 
that  word.  The  relation  in  which  Priam  stood  to  Hector,  namely,  that 
of  &ther  and  son,  resembles  the  relation  in  which  Philip  stood  to  Alex- 
ander ;  resembles  it  so  closely  that  they  are  called  the  same  relation. 
The  relation  in  which  Cromwell  stood  to  England  resembles  the  rela- 
tion in  which  Napoleon  stood  to  France,  though  not  so  closely  as  to  be 
called  the  same  relation.  The  meaning  in  both  these  instances  must 
he,  that  a  resemblance  existed  between  the  facts  which  constituted  the 
fmndamentum  relatianis. 

This  resemblance  may  exist  in  all  conceivable  gradations,  from 
perfect  undistinguishableness  to  something  very  slight  indeed.  When 
we  say,  that  a  thought  suggested  to  the  mind  of  a  person  of  genius  is 
like  a  seed  cast  into  the  ground,  because  the  former  produces  a  multi- 
tude of  other  thoughts,  and  the  latter  a  multitude  of  other  seeds,  this  is 
sayine  that  between  the  relation  of  an  inventive  mind  to  a  thought 
contained  in  it,  and  the  relation  of  a  fertile  soil  to  a  seed  contained  in 
it,  there  exists  a  resemblance :  the  real  resemblance  being  in  the  two 
fkndamaUa  reUuionU^  in  each  of  which  there  occuns  a  germ,  producing 
by  its  development  a  multitude  of  other  things  similar  to  itself.  And 
as,  whenever  two  objects  are  jointly  concerned  in  a  phenomenon,  this 
constitutes  a  relation  between  those  objects ;  so,  if  we  suppose  a  second 
pair  of  objects  concerned  in  a  second  phenomenon,  the  slightest  resem- 
blance between  the  two  phenomena  is  sufficient  to  admit  of  its  being 
said  that  the  two  relations  resemble ;  provided,  of  course,  the  points 
of  resemblance  are  found  in  those  portions  of  the  two  phenomena 
respectively  which  are  connoted  by  the  relative  names. 

While  speaking  of  resemblance,  it  b  necessary  to  take  notice  of  an 
ambiguity  of  language,  against  which  scarcely  any  one  is  sufficiently 
on  his  guard.  Resemblance,  when  it  exists  in  the  highest  degree  of 
all,  amounting  to  undistmguishableness,  is  often  called  identity,  and 
the  two  similar  things  are  said  to  be  the  same.  I  say  often,  not  always ; 
for  we  do  not  say  that  two  visible  objects,  two  persons  for  instance, 
are  the  same,  because  they  are  so  much  alike  that  one  might  be  mis- 
taken fbr  the  other:  but  wfi  constantly  use  this' mode  of  expression 
when  speaking  of  feelings ;  as  when  I  say  that  the  sight  of  any  object 

S'ves  me  the  $ame  sensation  or  emotion  to-day  that  it  did  yesterday,  or 
e  same  which  it  gives  to  some  other  person.     This  is  evidently  an 
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inccvrect  applicadon  of  the  yrord  same ;  for  the  feeling  which  I  had 
yesterday  b  gone,  never  to  return ;  what  I  have  to-day  is  another  feel- 
ing, exactly  like  the  former  perhaps,  but  distinct  from  it;  and  it  is 
evident  that  two  different  persons  cannot  be  experiencing  the  same 
feelings  in  the  sense  in  which  we  say  that  they  are  both  sitting  at  the 
same  table.  By  a  similar  ambiguity  we  say,  that  two  persons  are  ill 
of  the  same  disease ;  that  two  people  hold  the  same  office ;  not  in  the^ 
sense  in  which  we  say  that  they  are  engaged  in  the  same  adventure, 
or  sailing  in  the  same  ship,  but  in  the  sense  that  they  fill  offices  exactly 
similar,  though,  perhaps,  m  distant  places.  Great  confusion  of  ideas 
is  often  produced,  and  many  fiillacies  engendered,  in  otherwise  enlight- 
ened understandhigs,  by  not  being  sufficiently  alive  to  the  &ct  (in 
itself  not  always  to  be  avoided),  that  they  use  the  same  name  to  expresa 
ideas  so  difierent  as  thode  of  identity  and  undistinguishable  resemblance. 
Among  modem  writers.  Archbishop  Whately  stands  almost  alone  in 
having  drawn  attention  to  this  dbtinction,  and  to  the  ambiguity  coor 
nected  with  it.* 

Several  relations,  generally  called  by  other  names,  are  really  cases 
of  resemblance.  As  for  example,  equidity ;  which  is  but  another  word 
for  the  exact  resemblance  commonly  called  identity,  considered  as 
subsisting  between  things  in  respect  of  their  quantity.  And  this  ex- 
ample forms  a  suitable  transition  to  the  third  and  last  of  the  three  heads, 
unaer  whidi,  as  already  remarked.  Attributes  are  commonly  arranged. 

V.  Quantity. 

§  12.  Let  us  miagine  two  things,  between  which  there  is  no  diffi^i- 
ence  (that  is,  no  dissimilarity),  except  in  quantity  alcme :  for  instance, 
a  gallon  of  water,  and  more  than  a  ffallon  of  water.  A  gallon  of  water, 
like  any  other  external  object,  makes  its  presence  known  to  us  by  a 
set  of  sensations  which  it  excites.  Ten. gallons  of  water  are  also  ati 
external  object,  making  its  presence  known  to  us  in  a  similar  manner ; 
and  88  we  do  not  mistake  ten  gallons  of  water  for  a  gallon  of  water, 

*  *'  Sam$  (as  well  as  *  One/ '  Identical/  and  other  words  denied  from  them)  is  used  Ire- 
^  quently  in  a  sense  very  different  from  its  primary  one,  as  applicable  to  a  arngft  object,  being 
employed  to  denote  great  similarity.  When  several  objects  are  andistinguisnsbly  alike,  one 
ringU  description  will  apply  equally  to  any  of  them ;  and  thence  they  are  said  to  be  all  of  onm 
amd  tJu  sanu  nature,  appearance.  &c.,  as,  e.^.,  when  we  say  *  this  house  is  built  of  the  sanm 
stone  with  such  another,^  we  only  mean  that  the  stones  are  undistinguishable  in  their  qual- 
ities:  not  that  the  one  building  was  pulled  down,  and  the  other  constructed  with  the  ma- 
terials. Whereas  sameness,  in  the  primary  sense,  does  not  even  necessarily  imply  similar* 
ity :  for  if  we  sav  of  any  man,  that  ne  is  greatly  altered  since  such  a  time,  we  understand, 
and,  indeed,  imply  by  the  very  expression,  that  he  is  one  person,  though  different  in  several 
qualities.  It  is  worth  obeenring,  also,  that  Seme,  in  the  secondary  sense,  admits,  accord- 
ing to  popular  usage,  of  degrees.  We  speak  of  two  things  being  nearly  the  same,  but 
not  entirely ;  personal  identity  does  not  aamit  of  degrees.  Nothing,  perhaps,  has  contribu- 
ted more  to  the  error  of  Realism  than  inattention  to  this  ambiguity,  when  several  persona 
aie  said  to  have  One  and  the  Same  opinion,  thought,  or  idea,  men,  overlooking  the  true  simple 
statement  of  the  case,  which  is,  tlat  they  are  all  thinking  alike,  look  for  something  more 
abstruse  and  mystical,  and  imagine  there  must  be  some  One  TTiiw,  in  the  primary  sense, 
though  not  an  mdividual,  which  ispresent  at  once  in  the  mind  of  each  of  these  persons ; 
fuod  thence  readily  sprung  Plato's  Tbeory  of  Ideas,  each  of  which  was,  according  to  him, 
one  real,  eternal  object,  existing  entire  and  complete  in  each  of  the  individual  objects  that 
are  known  by  one  name. . . .  The  Hindoos  of  the  present  day,  from  observing  the  similar 
symptoms  which  are  known  by  the  name  of  small-poz,  and  the  communication  of  the  like 
from  one  patient  to  another,  do  not  merely  call  it  (as  we  do)  one  disease,  but  believe  (if  we 
may  credit  the  accounts  given)  that  the  small-pox  is  a  goddess,  who  becomes  incarnate  in 
each  infected  patient."— Xogie ;  Appendix  on  Ambiguoos  Texms,  p.  898.  My  references  to 
this  work  are  always  to  the  first  eoitioo. 
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fit  is  plain  that  the  set  of  sensations  is  more  or  less  different  in  die  tuo 
casoB.  In  like  manner,  a  gallon  of  water,  and  a  gallon  of  Madeira, 
aro  two  external  objects,  making  tbeir  presence  known  by  two  sets  of 
aenaarions^  wkieh  sensations  are  d^erent  from  eacb  other.  In  the  fint 
case,  howeyer,  we  saj  that  die  difierence  is  in  quantity ;  in  the  last 
there  as  a  diflference  in  quality,  while  the  quantity  of  the  water  and  of 
die  Madeira  is  the  same.  What  is  the  real  distinction  between  the 
two  cases  I  It  is  not  the  proTince  of  Logic  to  analyze  it ;  nor  to  decade 
whether  it  is  susceptible  of  analysis  or  not.  For  us  the  following  eon- 
sideradons  are  sufficient.  It  is  evident  that  the  sensadona  I  receive 
from  the  gallon  of  water,  and  diose  I  receive  from  the  ffallon  of 
Madeira,  are  not  the  same,  that  is,  not  precisely  alike ;  neither  are 
they  altogether  unlike :  Uiey  are  pardy  similar,  pardy  dissimilar;  aod 
diat  in  which  they  resemble  is  precisely  diat  in  which  alone  die  gallon 
of  water  and  the  ten  gaUons  do  not  resemble.  That  in  whica  the 
gallon  of  water  and  the  gaUim  of  wine  are  like  each  other,  and  in 
which  the  gallon  and  the  ten  gallons  of  water  are  unlike  each  other,  is 
called  dieir  quandty.  This  likeness  and  unHkeness  I  do  not  pretend 
to  explain,  no  more  than  any  other  kind  of  likeness  or  unhkeness. 
fiat  my  object  is  to  show,  diat  when  we  say  of  two  things  that  they 
di&r  in  quandty,  just  as  when  we  say  that  they  differ  in  quality,  die 
Bssertion  is  always  grounded  upon  a  difference  in  the  sensations  which 
diey  excite.  Nobody,  I  presume,  will  say,  that  to  see,  or  to  lift,  or  lo 
diink,  ten  gallons  of  water,  does  not  include  in  itself  a  different  set  of 
senBstions  from  those  of  seeing,  Ming,. or  drinking  one  gallon ;  or  that 
to  see  or  handle  a  foot-rule,  and  .to  see  m  handle  a  yard-measure  made 
exacdy  like  it,  are  the  same  sensadona.  I  do  not  undertake  to  say 
what  the  difference  in  the  sensadons  is.  Everybody  knows,  and 
nobody  can  tell ;  no  more  dian  any  one  could  tell  what  white  is,  to  a 
person  who  had  never  had  die  sensadon.  But  die  difference,  so  frr  as 
cognizable  by  our  faculdes,  lies  in  the  sensations.  Whatever  difierence 
we  say  diere  is  in  die  things  themselves,  is,  in  this  as  in  all  other  casea, 
groonded,  and  grounded  exclusively,  on  a  difference  in  die  aensatkns 
excited  by  them. 

VI.  Attributes  CoNci^imxo. 

§  13.  Thus,  then,  all  die  attributes  of  bodies  whidi  are  classed  under 
Quality  or  Quantity,  are  grounded  upon  die  sensadons  which  we 
receive  from  those  bodies,  and  may  be  defined,  die  powers  which  die 
bodies  have  of  excidng  diose  sensadons.  And  me  same  general 
explanadon  has  been  found  to  apply  to  most  of  due  attributes  usually 
dassed  under  the  head  of  Relation.  They,  too,  are  grounded  up<m 
some  fact  or  phenomenon  into  which  the  related  objects  enter  as  parts ; 
that  fact  or  phenomenon  having  no  meaning  and  no  existence  to  us, 
exceft  the  series  of  sensadons  or  odier  states  of  consciousness  by 
which  it  makes  itself  known :  and  the  relation  being  simply  the  power 
or  capacity  which  the  object  possesses,  of  taking  part  dong  with  the 
correlated  object  in  the  producdon  of  that  series  of  sensations  or  states 
of  cons<»ou9ness.  We  have  been  obliged,  indeed,  to  recognize  a 
lomewbat  different  character  in  certain  peculiar  reladons,  those  of 
■accession  and  simultaneity,  of  likeness  and  unlikeness.  These,  not 
being  grounded  on  any  &ct  or  phenomenon  distinct  from  the  related 
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objects  themselTes,  do  not  admit  of  the  same  kind  of  analysifl.  But 
these  relations,  though  not,  like  other  relations,  grounded  upon  states 
of  consciousness,  are  themtelyes  states  of  consciousness :  resemblance 
is  nothing  but  our  feeling  of  resemblance ;  succession  is  nothing  but 
our  feeling  of  succession*  Or,  if  this  be  disputed,  (and  we  cannot, 
without  transgressing  the  bounds  of  our  science,  discuss  it  here,)  at 
least  our  knowledge  of  these  relations,  and  even  our  possibility  of 
knowledgOi  is  confined  to  those  which  subsist  between  sensations  or 
other  states  of  consciousness :  fer,  though  we  ascribe  resemblance,  or 
succession,  or  simultaneity,  to  objects  and  to  attributes,  it  is  always  in 
virtue  of  resemblance  or  succession  or  simultaneity  in  the  sensations 
or  states  of  consciousness  which  those  objects  excite,  and  on  which 
those  attributes  are  grounded. 

§  14.  In  the  preceding  investigation  we  have,  for  the  sake  of  sim- 
plicity, considered  bodies  only,  and  omitted  minds.  But  what  we 
nave  said  is  applicable,  mtUatu  mutandis,  to  the  latter.  The  attributes 
of  minds,  as  well  as  those  of  bodies,  are  grounded  upon  states  of  feel- 
ing or  consciousness.  But  in  the  case  of  a  mind,  we  have  to  consider 
its  own  states,  as  well  as  those  which  it  produces  in  other  minds. 
Every  attribute  of  a  mind  consists  either  in  being  itself  affected  in  a 
ceitam  way,  or  afiecting  other  minds  in  a  certain  way.  Considered 
in  itself,  we  can  predicate  nothing  of  it,  but  the  series  of  its  own  feel- 
ings. When  we  say  of  any  mind,  that  it  is  devout,  or  superstitious,  or 
meditative,  or  cheerful,  we  mean  that  the  ideas,  emotions,  or  volitions 
implied  in  those  words,  form  a  frequently  recurring  oart  of  the  series 
of  feelings,  or  states  of  consciousness,  which  fill  up  tne  sentient  exist- 
ence of  that  mind. 

In  addition,  however,  to  those  attributes  of  a  mind,  which  are 
grounded  upon  its  own  states  of  feeling,  attributes  may  also  be  ascribed 
to  it,  in  the  same  manner  as  to  a  body,  grounded  on  the  feelings  which 
it  excites  in  other  minds.  A  mind  does  not,  indeed,  like  a  body,  excite 
sensations,  but  it  may  excite  thoughts  or  emotions.  The  most  important 
example  of  attributes  ascribed  on  this  ground  is,  the  employment  of 
terms  expressive  of  approbation  or  blame.  When,  for  example,  we 
say  of  any  character,  or  (in  other  words)  of  any  mind,  that  it  is 
admirable,  we  mean  that  the  contemplation  of  it  excites  the  sentiment 
of  admiration ;  and  indeed  somewhat  more,  for  the  word  implies  that 
we  not  only  feel  admiration,  but  approve  that  sentiment  in  ourselves. 
In  some  cases,  under  the  semblance  of  a  single  attribute,  two  are 
really  predicated :  one  of  them,  a  state  of  the  mind  itself;  the  other, 
a  state  with  which  other  minds  are  affected  by  thinking  of  it :  as  when 
we  say  of  any  one  that  he  is  generous.  The  word  generosity  ex- 
presses a  certain  state  of  mind,  but  beinr  a  term  of  praise,  it  also 
expresses  that  this  state  of  mind  excites  m  us  another  mental  state, 
called  approbation.  The  assertion  made,  therefore,  is  two-fold,  and 
of  the  following  purport :  Certain  feelings  form  habitually  a  part  o£ 
tliis  person's  sentient  existence ;  and,  moreover,  the  idea  of  those  feel- 
ings of  his  excites  the  sentiment  of  approbation  in  ourselves  or  others. 

As  we  thus  ascribe  attributes  to  mmds  on  the  ground  of  ideas  and 
emotions,  so  may  we  to  bodies  on  similar  grounds,  and  not  solely  on 
the  ground  of  sensations :  as  in  speaking  of  the  beauty  of  a  statue  ; 
since  this  attribute  is  grounded  upon  the  peculiar  feeling  of  pleasure 
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which  the  statue  produces  in  our  minds,  and  which  is  not  a  sensation, 
but  an  emotion. 

VII.  GENftiAL  Result. 

§  15.  Our  survey  of  the  yarieties  of  Things  which  have  been,  or 
winch  are  capable  of  beinc^,  named — which  have  been,  or  are  capable 
of  being,  either  predicated  of  other  Things,  or  made  themselyes  the 
subject  of  predications-^-is  now  complete. 

Our  enumeration  commenced  with  Feelings.  These  we  scrupulously 
distinguished  from  the  objects  which  excite  them,  and  from  the  organs 
by  which  they  are,  or  may  be  supposed  to  be,  conveyed.  Feelings  are 
of  fcur  sorts :  Sensations,  Thoughts,  Emotions,  and  Volitions.  What 
are  called  perceptions  dre  merely  a  particular  case  of  Belief,  and  be- 
lief is  a  kind  of  thought.  Actions  are  merely  volitions  followed  by  an 
effect.  If  there  be  any  other  kind  of  mental  state  not  included  under 
fliese  subdivisions,  we  did  not  think  it  necessary  or  proper  in  this  place 
to  discuss  its  existence,  or  the  rank  which  ought  to  oe  assigned  to  it 

After  Feelings  we  proceeded  to  Substances.  These  are  either 
Bodies  or  Minas.  Without  entering  into  the  grounds  of  the  meta- 
physical doubts  which  have  been  raised  concerning  the  existence  of 
Matter  and  Mind  as  objective  realities,  we  stated  as  sufficient  for  us 
iSbe  conclusion  in  which  the  best  thinkers  are  now  very  generally 
agreed,  that  all  we  can  know  of  Matter  is  the  sensations  which  it  gives 
OS,  and  the  order  of  occurrence  of  those  sensations ;  and  that  while  the 
mbstance  Body  is  the  unknown  cause  of  our  sensations,  the  substance 
Mind  is  the  unknown  percipient 

The  only  remaining  class  of  Nameable  Things  is  Attributes ;  and 
these  are  of  three  kinds.  Quality,  Relation,  and  Quantity.  Qualities, 
like  substances,  are  known  to  us  no  otherwise  than  by  the  sensations 
or  other  states  of  consciousness  which  they  excite;  and  while,  in 
eompliance  vnth  common  usage,  we  have  continued  to  speak  of  them 
as  a  distinct  class  of  Things,  we  showed  that  in  -predicating  them  no 
one  means  to  predicate  anything  but  those  sensations  or  states  of 
consciousness,  on  which  they  may  be  said  to  be  grounded,  and  by 
which  alone  they  can  be  defined.  Relations,  except  the  simple  cases 
of  Hkeness  and  unlikeness,  succession  and  simultaneity,  are  similarly 
grounded  upon  some  fact,  or  phenomenon,  that  is,  upon  some  series  of 
sensations  or  states  of  consciousness,  more  or  less  complicated.  The 
third  species  of  attribute.  Quantity,  is  also  manifestly  grounded  upon 
something  in  our  sensations  or  states  of  feeling,  since  there  is  an  indu- 
bitable difference  in  the  sensations  excited  by  a  larger  and  a  smaller 
bulk,  or  by  a  greater  or  a  less  degree  of  intensity,  in  any  object^  of 
sense  or  of  consciousness.  All  attributes,  therefore,  are  to  us  nothing 
hut  either  our  sensations  and  other  states  of  feeling,  or  something  inex- 
tricably inrolved  therein ;  and  to  this  even  the  peculiar  and  simple 
relaticms  just  adverted  to  are  not  exceptions.  Those  peculiar  rela- 
nons,  however,  are  so  important,  and,  even  if  they  might  in  strictness 
be  classed  among  our  states  of  consciousness,  are  so  fundamentally 
distinct  frt>m  any  other  of  those  states,  that  it  would  be  a  vain  subtlety 
to  confound  them  under  that  common  head,  and  it  is  necessary  that 
they  should  be  classed  apart 

As  the  result,  therefore;  of  our  analysis,  we  obtain  the  following  as 
ta  enumeration  and  classification  of  all  Nameable  Things: — 


1st  FeeUasn,  or  States  of  Conaciouaness. 

2nd.  The  Minds  which  experience  those  feelings. 

3rd.  The  Bodies,  or  external  objects,  which  excite  certain  of  those 
feelings,  together  with  the  powers  or  properties  whereby  they  excite 
them;  these  last  beine  included  rather  in  compliance  with  common 
opinion,  and  because  their  existence  is  taken  lor  granted  in  the  com- 
mon language  from  which  I  cannot  prudently  deviate,  thanbecanse  the 
recognition  of  such  powers  or  properties  as  real  existences  appears  to 
me  warranted  by  a  sound  philosopny. 

4th,  and  last.  The  Successions  and  Oo-existences,  Ihe  Likeneases 
and  Unlikenesses,  between  feelings  or  states  of  consciousness.  Those 
relations,  when  considered  as  subsisting  between  other  things,  exist  in 
reality  only  between  the  states  of  conscioosnefis  whidi  those  things,  if 
bodies,  excite,  if  minds,  either  excite  or  experience. 

This,  until  a  better  can  be  suggested,  must  serve  us  as  a  substifcute 
for  the  abortive  Classification  of  Existences,  termed  the  Categories  of 
Aristotle.  The  practical  application  of  it  will  appear  when  we  com- 
mence the  inquiry  into  the  Import  of  Propositions ;  in  other  words, 
when  we  inquire  vthat  it  is  which  the  mind  actually  believes,  vrhen  it 
-gives  what  is  called  its  assent  to  a  proposition* 

These  four  classes  comprising,  if  the  classification  be  correct,  all 
Nameable  Things,  these  or  some  of  them  must  of  course  compose  the 
signification  of  iJl  names ;  and  of  these  or  some  of  them  is  made  up 
whatever  we  call  a  fact. 

For  distinction's  sake,  every  &ct  which  is  solely  composed  of  fisel- 
Jngs  or  states  of  consciousness  considered  as  such,  is  often  called  a 
Psvchological  or  Subjective  fact;  while  every  fact  which  is  composed, 
either  wholly  or  in  part,  of  something  different  from  these,  that  is,  ojf 
substances  and  attrumtes,  is  called  an  Objective  fact.  We  may  say, 
then,  that  every  objective  &ct  is  grounded  on  a  corresponding  subjec- 
tivB  one ;  and  has  no  meaning  to  us  (apart  fr^m  the  subjective  fact 
which  corresponds  to  it),  except  as  a  name  for  the  unknown  and  in- 
scrutable process  by  which  that  subjective  or  psychological  hct  ia 
brought  to  pass. 


CHAPTER  IV. 
OF  PROPoernoNB. 

$  1.  In  treating  of  Pn^sitions,  as  already  in  treating  of  Namet, 
some  considerations  of  a  comparatively  elementary  nature  respecting 
their  form  and  varieties  must  oe  premised,  before  entering  upon  that 
analysis  of  the  import  conveved  by  them,  which  is  the  real  subject  and 
purpose  of  this  preliminary  book. 

A  proposition,  we  have  before  said,  is  a  portion  of  discourse  in  which 
a  predicate  is  affirmed  or  denied  of  a  subject.  A  predicate  and  a  sub- 
ject are  all  that  is  necessarily  required  to  make  up  a  proposition :  but 
as  we  cannot  conclude  from  merely  seeing  two  names  put  together, 
that  they  are  a  predicate  and  a  subject,  thai  is,  that  one  of  them  is  in- 
tended to  be  affirmed  or  denied  of  the  otherj  it  is  necessazy  that  there 
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afaonld  be  some  mode  or  form  of  indicatiiig  that  sueh  u  the  inientioft ; 
flome  sign  to  distinguish  a  psredication  £rom  any  other  kind  of  di^coune. 
This  is  sometimes  done  by  a  slight  alteration  en  one  of  the  words,  called 
an  in/Uctiim;  as  when  we  say,  Fire  bums;  the  change  of  the  second 
word  finom  ium  to  bums  showing  that  we  mean  to  affirm  the  predicate 
bum  of  the  subject  fire.  But  this  function  is  more  commonly  fulfilled 
by  the  word  is,  when  an  affirmation  is  intended;  is  not,  when  a  nega- 
tion; or  by  some  other  part  of  the  verb  to  he.  The  word  which  thus 
serves  the  puipose  of  a  sign  of  predication  is  called,  as  we  formerly 
obaervedy  the  copula*  It  is  of  the  utmost  importaiice  that  there  should 
be  no  indistinctness  in  our  conception  of  the  nature  and  office  of  the 
copula;  for  confused  notions  respecting  it  are  among  the  causes  which 
have  spread  mysticism  over  the  field  of  logic,  and  perverted  its  specu- 
lations into  logomachies. 

It  is  apt  to  be  supposed  that  the  copula  is  much  more  than  a  mere 
si^  of  predication;  tha^  it  also  signifies  existence.  In  the  proposition, 
Socrates  is  just,  it  mav  seem  to  be  implied  not  only  that  the  quality 
just  can  be  affirmed  of  Socrates,  but  moreover  that  Socir&tes  is,  that  is 
to  say,  exists.  This,  however,  only  shows  that  there  is  an  ambiguity  in 
the  word  is;  9k  word  which  not  only  performs  the  function  of  the  copula 
in  affiiznations,  but  has  also  a  meaning  of  its  own,  in  virtue  oi  which  it 
may  itself  be  made  the  predicate  of  a  proposition.  That  the  employ- 
ment of  it  as  a  copula  ooes  not  necessarily  include  the  affirmation  of 
existence,  appears  ^rom  such  a  proposition  as  thisr  A  centaur  is  a  fiction 
of  the  poets;  where  it  cannot  possibly  be  implied  that  a  centaur  exists, 
once  tile  proposition  itself  expressly  asserts  that  the  thing  has  no  real 
existence. 

Many  volumes  might  be  filled  with  the  frivolous  speculations  con* 
oeming  the  nature  of  Being  (to  6v,  dvaia,  Ens,  Entitas,  Essentia,  and 
the  like),  which  have  arisen  firom  overlooking  this  double  meaning  of 
the  words  to  be ;  from  supposing  that  when  it  signifies  to  exist,  and 
when  it  signifies  to  he  some  specified  thing,  as  to  &  a  man,  to  he  Soc* 
rates,  to  he  seen  or  spoken  of,  to  ^  a  phantom,  even  to  ^  a  nonentity, 
it  must  still,  at  bottom,  answer  to  the  same  idea ;  and  that  a  meaning 
must  be  found  for  it  which  shall  suit  aU  these  cases.  The  fog  which 
rose  fixnn  this  narrow  spot  difiused  itself  at  an  early  period  over  the 
whdb  surface  of  metaphysics.  Yet  it  becomes  us  not  to  triumph  over 
the  gigantic  intellects  of  Plato  and  Aristotle  because  we  are  now  able' 
to  preserve  ourselves  from  many  errors  into  which  they,  perhaps  inev- 
itably, &n.  The  fire-teazer  of  a  modem  steam-engine  produces  by  his 
exertions  far  greater  effects  than  Milo  of  Grotona  could,  but  he  is  not 
therefore  a  stronger  man.  The  Greeks  seldom  knew  any  language 
hut  their  own.  This  rendered  it  far  more  difficult  for  them  than  it  is 
for  us,  to  acquire  a  readiness  in  detecting  ambiguities.  One  of  the 
advantagea  of  having  systematically  studied  a  plurality  of  languages, 
especiaUy  of  those  languages  which  philosopbers  have  used  as  the 
Y^cle  of  their  thoughts,  is  the  practical  lesson  we  learn  respecting 
die  ambiguities  of  words,  by  finding  that  the  same  word  in  one  language 
corresponds,  on  different  occasions,  to  different  words  in  another. 
When  not  thus  exercised,  even  the  strongest  understandings  find  it 
difficult  to  believe  that  things  which  have  a  common  name,  have  not  in 
fome  respect  or  other  a  common  nature ;  and  often  expend  much  labox 
not  only  unprofitably  but  mischievously  (as  was  fi:eqaently  done  by 
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the  two  philoeophen  just  mentioned),  on  yam  attempts  to  diMover  in 
wbat  this  common  nature  consists.  Bat,  the  habit  once  formed,  intel- 
lects much  inferior  are  capable  of  detecting  even  ambiguities  which 
are  common  to  many  languages :  and  it  is  surprising  that  the  one  now 
under  consideration,  though  it  exists  in  the  modem  languages  as  well 
as  in  the  ancient,  should  have  been  overlooked  by  almost  all  authors. 
The  quantity  of  futile  speculation  which  had  been  caused  by  a  mis- 
apprehension of  the  nature  of  the  copula,  was  hinted  at  by  Hobbes ; 
but  Mr.  MiU*  was,  I  believe,  the  first  who  distinctly  characterized  the 
ambiguity,  and  pointed  out  how  many  errors  in  the  received  systems  of 
philosophy  it  has  had  to  answer  for.  It  has  indeed  misled  the  modems 
scarcely  less  than  the  ancients,  though  their  mistakes,  because  our  un- 
derstandings are  not  yet  so  completely  emancipated  from  their  influ- 
ence, do  not  appear  equally  ridiculous. 

We  shall  now  briefly  review  the  principal  distinctions  which  exist 
among  propositions,  and  the  technicu  terms  most  commonly  in  use  to 
express  those  distinctions 

§  2.  A  preposition  being  a  portion  of  discourse  in  which  something 
is  affirmea  or  denied  of  something,  the  first  division  of  propositions  is 
into  affirmative  and  neg^ative.  An  afiirmative  proposition  is* that  in 
which  the  pndicate  is  ^rmed  of  the  subject ;  as  Cfaesar  is  dead.  A 
negative  proposition  is  that  in  which  the  predicate  is  denied  of  the 
subject;  as,  Csesar  is  not  dead.  The  copula  in  this  last  species  of 
proposition,  consists  of  the  words  is  not,  which  are  the  sign  of  negation ; 
u  being  the  sign  of  affirmation. 

Some  logicians,  among  whom  may  be  mentioned  Hobbes,  state  this 
distinction  differently ;  they  recognize  only  one  form  of  copula,  m,  and 
attach  die  negative  sign  to  the  predicate.  "Caesar  is  dead,"  and 
"Caesar  is  not  dead,"  according  to  these  writers,  are  propositions 
freeing  not  in  the  subject  and  predicate,  but  in  the  subject  only. 
They  do  not  consider  **  dead,"  but  "  not  dead,"  to  be  the  predicate  of 
the  second  proposition,  and  they  accordingly  define  a  negative  proposi- 
tion to  be  one  in  which  the  predicate  is  a  negative  name.  The  point, 
though  not  of  much  practical  moment,  deserves  notice  as  an  example 
(not  unfrequent  in  log^c)  where  by  means  of  an  apparent  simplification, 
but  which  is  merely  verbal,  matters  are  made  more  complex  than  before. 
The  idea  of  these  writers  was,  tiiat  they  could  get  rid  of  the  distinction 
oetween  affirming  and  denying,  by  treating  every  case  of  denying  as 
the  affirming  of  a  negrative  name.  But  what  is  meant  by  a  negative 
name )  A  name  expressive  of  the  absence  of  an  attribute.  So  that 
when  we  affirm  a  negative  name,  what  we  are  really  predicating  is 
absence  and  not  presence :  we  are  asserting  not  that  anything  is,  but 
that  something  is  not;  to  express  which  operation  no  word  seems  so 
proper  as  the  word  denying.  The  fundamental  distinction  is  between 
a  fact  and  the  non-existence  of  that  fact ;  between  seeing  something  and 
not  seeing  it,  between  Caesar's  being  dead  and  his  not  being  dead ; 
and  if  this  were  a  merely  verbal  distinction,  the  generalization  which 
brings  both  within  the  same  form  of  assertion  would  be  a  real  simpli- 
fication: the  distinction,  however,  being  real,  and  in  the  facts,  it  is 
the  generalization  confotmding  the  distinction  that  is  merely  verbal ; 

qf  lA«  Phtmomma  tfthM  &man  3lmd,  L  ISS  et  weqq^ 


ntopo0rrioN0«  SS 

tmi  tends  to  obscure  the  subject,  by  treating  the  difference  between 
two  kinds  of  truths  as  if  it  were  only  a  difference  between  two  kinds  of 
words.  To  put  things  together,  and  to  put  them  or  keep  them  asunder, 
will  remain  different  operations,  whatever  tricks  we  may  play  with 
langaage. 

A  remaiK  of  a  simOar  nature  may  be  applied  to  most  of  those  dis- 
tinctions among  propositions  which  are  saia  to  have  reference  to  their 
modaUty  :  as,  dmerence  of  tense  or  time ;  the  sun  did  rise,  the  sun  is 
rising,  the  sun  wiU  rise.  All  these  differences,  like  that  between  affirm- 
ation and  negation,  miffht  be  glossed  over  bv  consideringthe  incident 
of  time  as  a  mere  modification  of  the  predicate :  thus.  The  sun  is  an 
object  having  risen.  The  sun  is  an  olject  now  risings  The  sun  is  an  object 
to  rise  herct^ter.  But  the  simplification  would  be  merely  verbal.  Past, 
present,  or  future,  do  not  constitute  so  many  different  kinds  of  rising ; 
they  are  designations  belonging  to  the  event  asserted,  to  the  swCs  rising 
today.  They  affect,  not  the  predicate,  but  the  applicability  of  the 
predicate  to  Uie  particular  subject.     That  which  we  ^im  to  be  past, 

S resent,  or  future,  is  not  what  the  subject  signifies,  nor  what  the  pre- 
icate  signifies,  but  specifically  and  expressly  what  the  predication 
signifies ;  what  is  expressed  only  by  the  proposition,  as  such,  and  not 
by  either  or  both  of  ttte  terms.  Therefore  the  circumstance  of  time  is 
properly  considered  as  attaching  to  the  copula,  which  is  the  sign  of 
predication,  and  not  to  the  predicate.  If  the  same  cannot  be  said  of 
such  modifications  as  these,  Cassar  may  be  dead ;  Cassar  is  ferhave 
dead ;  It  is  possible  that  Caesar  is  dead ;  it  is  only  because  these  fall 
altogether  under  another  head,  being  propeiiy  assertions  not  of  any"* 
thing  relating  to  the  fitct  itseU)  but  or  the  state  of  our  own  mind  m 
r^;aid  to  it ;  namely,  our  absence  of  disbelief  of  it.  Thus,  *'  Caesar 
.  may  be  dead  "  means  "  I  am  not  sure  that  Caesar  is  alive." 

§  3.  The  next  division  of  propositions  is  into  Simple  and  Complex. 
A  simple  proposition  is  that  in  which  one  predicate  is  affirmed  or 
denied  of  one  subject.  A  complex  proposition  is  that  in  which  there 
is  more  than  one  predicate,  or  more  than  one  subject,  or  both. 

At  first  sight  this  decision  has  the  air  of  an  absurdity ;  a  solemn  dis- 
tinction of  things  into  one  and  more  than  one ;  as  if  we  were  to  divide 
bones  into  single  horses  and  teams  of  horses.  And  it  is  true  that  what 
i§  called  a  complex  proposition  is  often  not  a  proposition  at  all,  bu; 
several  propositions,  held  together  by  a  conjunction.  Such,  for  exam 
pie,  is  this,  Caesar  is  dead,  and  Brutus  is  auve :  or  even  this,  Caesar  if « 
dead,  but  Brutus  is  alive.  There  are  here  two  distinct  assertions ;  anc* 
we  might  as  well  caU  a  street  a  complex  house,  as  these  two  propo- 
flidons  a  complex  proposition.  It  is  true  that  the  syncategorematic 
words  and  and  but  have  a  meaning,  but  that  meaning  is  so  far  from 
making  the  two  propositions  one,  that  it  adds  a  third  proposition  to 
them.  All  particles  are  abbreviations,  and  generally  abbreviations  of 
propositions ;  a  kind  of  short-hand,  whereby  tnat  which,  to  be  expressed 
nilly,  would  have  required  a  proposition  or  a  series  of  propositions,  is 
suggested  to  the  mind  at  once.  Thus  the  words,  Caesar  is  dead  and 
Brutus  is  alive,  are  equivalent  to  these:  Caesar  is  dead;  Brutus  is 
alive ;  it  is  my  wish  that  the  two  preceding  propositions  should  be 
thought  of  together.  If  the  words  were,  Caesar  is  dead  but  Brutus  is 
atire,  tlie  sense  would  be  equivalent  to  the  same  three  propositions 
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together  with  a  fourth;  "between  the  two  preceding  propoeitioiw 
there  exists  a  contrast :"  vi^.,  either  between  the  two  facts  themselTeo^ 
or  between  the  feelings  with  which  it  is  my  wish  that  they  should  be 
regarded. 

In  the  instances  cited,  the  two  propositiolis  are  kept  visibly  distinct 
each  subject  having  its  separate  predicate,  and  each  predicate  its  sepa- 
rate subject.  For  brevity,  however,  and  to  avoid  repetiticHi,  the  pro* 
positions  are  often  blended  together :  as  in  this,  "  JPeter  and  Jamee 
preached  at  Jerusalem  and  in  Galilee,"  which  contains  four  propo- 
sitions :  Peter  preached  at  Jerusalem,  Peter  preached  in  Galilee, 
James  preached  at  Jerusalem,  James  preached  in  Galilee. 

We  have  seen  that  when  the  two  or  more  propositions  comprising 
what  is  called  a  complex  proposition,  are  stated  absolutely,  and  not 
under  any  condition  or  proviso,  it  is  not  a  proposition  at  all,  but  a  plu- 
rality of  propositions ;  smce  what  it  expresses  is  not  a  single  assertion, 
but  several  assertions,  which,  if  t^e  when  joined,  are  true  also  whea 
separated.  But  there  is  a  kind  of  proposition  which,  although  it  con- 
tains a  plurality  of  subjects  and  of  preaicates,  and  may  be  said  in  one 
sense  of  the  word  to  consist  of  several  propositions,  ccwtains  but  one 
assertion ;  and  its  truth  does  not  at  all  imply  that  of  the  simple  propo- 
sitions which  compose  it.  An  example  of  this  is,  when  the  simple 
propositions  are  connected  by  the  particle  or  ;  as,  either  A  is  B  or  C 
IS  D ;  or  by  the  particle  ^;  as  A  is  B  ^  C  is  D.  In  the  former  case, 
the  proposition  is  called  disjuncHvCf  in  the  latter  conditional:  the  name 
hypothetical  was  originally  common  to  both.  As  has  been  well 
remarked  by  Archbishop  Whately  and  others,  the  disjunctive  form  is 
resolvable  into  the  conditional;  every  disjunctive  propositicMi  being 
equivalent  to  two  or  more  conditional  ones.  *'  Either  A  is  B  or  C  is 
D,"  means,  *'  if  A  is  not  B,  C  is  D ;  and  if  C  is  not  D,  A  is  B."  All 
hypothetical  propositions,  therefore,  though  disjunctive  in  form,  are 
conditional  in  meaning ;  and  the  words  hypothetical  and  conditional 
may  be,  as  indeed  they  generally  are,  used  synonymously.  Propo- 
sitions in  which  the  assertion  is  not  dependent  upon  a  condition,  are 
said,  in  the  language  of  logicians,  to  be  categorical. 

An  hypothetical  proposition  is  not,  like  the  pretended  complex  pro- 
positions which  we  previously  considered,  a  mere  aggregation  of 
simple  propositions.  The  simple  propositions  which  form  part  of  the 
words  m  which  it  is  couched,  form  no  part  of  the  asserticm  which  it 
conveys.  When  we  say,  If  the  Koran  comes  from  Grod,  Mahomet  is 
the  prophet  of  God,  we  do  not  intend  to  affirm  either  that  die  Koran 
does  come  from  God,  or  that  Mahomet  is  really  his  prophet.  Neither 
of  these  simple  propositions  may  be  true,  and  yet  the  truth  of  the 
hypothetical  proposition  may  be  indisputable.  What  is  asserted  is 
not  the  truth  of  either  of  the  propositions,  but  the  inferribility  of  the 
one  from  the  other.  What,  then,  is  the  subject,  and  what  the  predi- 
cate of  the  hypothetical  propositicm  1  ''  The  Koran  "  is  not  the  subject 
of  it,  nor  is  ''  Mahomet :"  tot  nothing  is  affirmed  or  denied  either  of 
the  Koran  or  of  Mahomet.  The  re^  subject  of  the  predication  is  the 
entire  proposition,  '*  Mahomet  is  the  prophet  of  God ;"  and  the  affirm- 
ation is,  that  this  is  a  legitimate  inference  from  the  proposition, ''  The 
Koran  comes  from  God."  The  subject  and  predicate,  therefore,  of  aa 
hypothetical  proposition  are  names  of  propositions.  The  subject  ia 
some  one  proposition.     The  pi-edicate  is  a  general  relative  nanie 
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ippHcable  to  propoaituMis ;  of  this  form — "  an  inference  from  so  and 
•o.'*  A  fresh  instance  is  here  afforded  of  the  remark,  that  all  particlea 
are  abbreviations ;  since  **ff'A  is  B,  C  is  D,"  is  found  to  be  an  abbre* 
fiadon  of  the  Ibllowing :  *<  The  proposition  C  is  D,  is  a  legitimate' 
inference  from  the  proposition  A  is  B." 

The  distinction,  therefore,  between  hypothetical  and  categorical 
prepositions  is  not  so  great  as  it  at  first  appears.  In  the  conditional, 
as  well  as  in  the  categorical  form,  one  preaicate  is  affirmed  of  one  sub- 
ject,  and  no  more :  but  a  conditional  proposition  is  a  proposition  con- 
cerning a  proposition;  the  subject  of  the  assertion  is  itself  an  assertion. 
Nor  is  this  a  property  peculwr  to  hypothetical  propositions.  There 
aie  other  classes  of  assertions  concerning  propositions.  Like  other 
things,  a  proposition  has  attributes  whi<m  may  be  predicated  of  it. 
The  attribute  predicated  of  it  in  an  hypothetical  proposition,  is  that 
of  being  an  inference  from  a  certain  other  proposition.  But  this  is 
only  one  of  many  attributes  that  might  be  predicated.  We  may  say, 
That  the  whole  is  greater  than  its  part,  is  an  axiom  in  mathematics  t 
That  the  Holy  Ghost  proceeds  from  the  Father  alone,  is  a  tenet  of 
the  Grreek  Church  :  The  doctrine  of  the  divine  right  of  kings  was  re- 
nounced by  Parliament  at  the  Revolution :  The  in&llibility  of  the  Pope 
baa  no  countenance  from  Scripture.  In  all  these  cases  the  subject  of 
the  predication  is  an  entire  proposition.  That  which  these  different 
predicates  are  affirmed  o£,  is  the  proposition,  ^<  the  whole  is  greater 
than  its  part ;"  the  propoeition^  "  the  Holy  Ghost  proceeds  from  the 
Father  alone :"  the  proposition,  "  kings  have  a  divine  right ;"  the  prop- 
oeiUam,  **  the  Pope  is  ii^allible." 

Seeing,  then,  that  there  is  much  less  difference  between  hypotheti- 
cal propositions  and  any  <^her8,  than  one  might  be  led  to  imagine 
from  their  form,  we  should  be  at  a  loss  to  account  for  the  conspicuous 
position  which  they  have  been  selected  to  fill  in  treatises  on  Logic,  if 
we  did  not  remember  that  what  they  predicate  of  a  proposition,  namely, 
its  being  an  inference  from  somethmg  else,  is  precisely  that  one  of  its 
attributes  with  which  most  of  aU  a  logician  is  concerned. 

§  4.  The  next  of  the  common  divisions  o£  Propositions  is  into  Uni- 
versal, Particular,  Indefinite,  and  Singrular  :  a  distinction  founded 
upon  the  degree  of  generality  in  which  the  name,  which  is  the  subject 
of  the  proposition,  is  to  be  understood.     The  following  are  examples: 

AU  men  are  mortal —  Universe^. 

Some  men  are  mortal —  Particular. 

Man  is  mortaJt— *  Indefinite. 

Julius  Casar  is  mortal —        .    Singular. 
The  proposition  is  Singular,  wheQ  the  subject  is  an  individual  name. 
The  individual  name  needs  not  be  a  proper  name.     **  The  Founder  of 
Christianity  was  caucified/'  is  as  much  a  singular  proposition  as 
**  Christ  was  crucified." 

liVhen  the  name,  which  is  the  subject  of  the  proposition,  is  a  general 
name,  vre  may  intend  to  affirm  or  deny  the  predicate,  either  of  iUl  the 
Chmgs  that  the  subject  denotes,  or  only  of  some.  When  the  predicate 
as  affirmed  or  denied  of  aU  and  each  of  the  things  denoted  by  the  sub- 
ject, the  proposition  is  universal ;  when  of  some  non-assignable  portion 
of  them  only,  it  is  p^dlicular.  Thus,  All  men  are  mortaJ;  Every  man 
is  mortal ;  are  universal  propositions.  No  man  is  immortal,  is  i^o  an 
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timvenal  proposition,  since  the  predicate,  immortal,  is  denied  of  each 
and  every  individual  denoted  by  the  term  man ;  the  negative  propo- 
sition being  exactly  equivalent  to  the  following,  Every  man  is  not-im- 
mortal. But  **  some  men  are  y/viae"  "  some  men  are  not  vnse,"  are 
particular  propositions  ;  the  predicate  toise  being  in  the  one  case 
affirmed  and  in  the  other  denied  not  of  each  and  every  individual  de- 
noted by  the  term  man,  but  only  of  each  and  every  one  of  some  por> 
tion  of  those  individuals,  without  specifying  what  portion  ;  for  if  this 
were  specified,  the  proposition  would  be  changed  either  into  a  singu- 
lar proposition,  or  into  an  universal  proposition  vnth  a  different  subject; 
as,  for  mstance,  "  all  instructed  men  are  wise."  There  are  other  forms 
of  particular  propositioxis:  as,  ^*Most  men  are  incapable  of  self-govern- 
ment :"  it  being  immaterial  how  large  a  portion  of  the  subject  the 
predicate  is  asserted  of,  as  long  as  it  is  left  uncertain  how  that  portion 
IS  to  be  distinguished  firom  the  rest. 

When  the  torm  of  the  expression  does  not  clearly  show  whether  the 
ffeneral  name  which  is  the  subject  of  the  proposition  is  meant  to  stand 
loT  all  the  individuals  denoted  by  it,  or  only  for  some  of  them,  the 
proposition  is  commonly  called  Indefinite;  but  this,  as  Archbishop 
Whately  observes,  is  a  solecism,  of  the  same  nature  as  that  committed 
by  some  grammarians  when  in  their  list  of  genders  they  enumerate  the 
doubtful  gender.  The  speaker  must  mean  to  assert  the  proposition 
either  as  an  universal  or  as  a  particular  proposition,  though  he  baa 
failed  to  declare  which :  and  it  oflen  happens  that  though  the  words 
do  not  show  which  of  the  two  he  intends,  the  context,  or  the  custom 
of  speech,  supplies  the  deficiency.  Thus,  when  it  is  affirmed  that 
**  Man  is  mortal,"  nobody  doubts  that  the  assertion  is  intended  of  all 
human  beings,  and  the  word  indicative  of  universality  is  commonly^ 
omitted  only  because  the  meaning  is  evident  vnthout  it. 

When  a  general  name  stands  for  each  and  every  individual  which  it 
is  a  name  of,  or  in  other  words,  which  it  denotes,  it  is  said  by  logicians 
to  be  dutributedf  or  taken  distributively.  Thus,  in  the  proposition. 
All  men  are  mortal,  the  subject,  Man,  is  distributed,  because  mortality 
is  affirmed  of  each  and  every  man.  The  predicate  Mortal,  is  not  dis* 
tributed,  because  the  only  mortals  who  are  spoken  of  in  the  proposition 
are  those  who  happen  to  be  men ;  while  the  word  may,  for  aught  that 
appears  (and  in  fact  does),  comprehend  under  it  an  indefinite  number 
of  objects  besides  men.  In  the  proposition.  Some  men  are  mortal, 
both  Uie  predicate  and  the  subject  are  undistiibuted.  In  the  foUowitig^ 
No  men  are  perfect,  both  the  predicate  and  subject  are  distributed. 
Not  only  is  the  attribute  perfection  denied  of  the  entire  class  Man, 
but  that  class  is  severed  and  cast  out  from  the  whole  of  the  class  Per- 
fect, and  not  merely  from  some  part  of  that  class. 

This  phraseology,  which  is  of^  great  service  in  stating  and  demon- 
strating the  rules  of  the  syllogism,  enables  us  to  express  very  con-, 
cisely  the  definitions  of  an  universal  and  a  particular  proposition.  An 
universal  proposition  is  that  of  which  the  subject  is  distributed ;  a  par- 
ticular proposition  is  that  of  which  the  subject  is  undistributed. 

There  are  many  more  distinctions  among  propositions  than  those  we 
have  here  stated,  some  of  them  of  considerable  importance.  But,  for 
explaining  and  illustrating  these,  more  suitable  opportunities  will  occur 
in  the  sequeL 
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CHAPTER  V, 

OF  THB  DIFOBT  OF  PKOrOBinOllS. 

§  1.  All  inqiiiry  into  the  nature  of  Propositions  must  baye  one  of 
two  objects :  to  luoalyze  the  state  of  mind  called  Belief,  or  to  analyze 
what  is  belieyed.  All  language  recognizes  a  di£ference  between  a  doc- 
ttine  or  opinion,  and  the  act  of  entertaining  the  opinion ;  between  aa* 
seDt,  and  what  is  assented  to. 

I^ogic,  according  to  the  conception  here  formed  of  it,  has  HO  con- 
cern with  the  nature  of  the  act  en  judging  or  belieying ;  the  considera^ 
tion  of  that  act,  as  a  phenomenon  of  the  mind,  belongs  to  another 
sdwice.  Philosophers,  howeyer,  &om  Descartes  downwards,  and  es^ 
pedally  firom  the  era  of  Leibnitz  and  Locke,  haye  by  no  means  ob* 
serred  dus  distinction ;  and  would  have  treated  with  great  disrespect 
any  attempt  to  analyze  the  import  of  Propositions,  unless  founded 
upon  an  analysis  of  the  act  of  Judgment.  A  Proposition,  they  would 
haye  said,  is  but  the  expression  in  words  of  a  Juagmtot.  The  thing 
expressed,  not  the  mere  verbal  expression,  is  the  iinportant  matter. 
When  the  mind  assents  to  a  proposition,  it  judges.  Let  us  find  out 
what  the  mind  does  when  it  judges,  and  we  shall  know  what  propoei* 
tions  mean,  and  not  otherwise. 

Conformably  to  these  views,  almost  all  the  writers  on  Logic  in  the 
last  two  centuries,  whether  English,  German,  or  French,  have  made 
their  theory  df  Propositions,  firom  one  end  to  the  other,  a  theory  ot 
Judgments.  They  considered  a  Proposition,  or  a  Judgment,  for  diey 
nsed  the  two  words  indiscriminately,  to  consist  in  affirming  or  denying 
one  idea  of  another.  To  iudg^,  was  to  put  two  ideas  together,  or  to 
bring  one  idea  under  another,  or  to  compare  two  ideas,  or  to  perceiye 
the  agreement  or  disagreement  between  two  ideas:  and  the  whole 
doctrine  of  Propositions,  together  with  the  theory  of  Reasoning  (always 
necessarily  founded  upon  the  theory  of  Propositions),  was  stated  as  if 
Ideas,  or  Conceptions,  or  whateyer  other  term  the  writer  preferred  as 
a  name  for  menul  representations  generally,  constituted  essentially  tha 
subject  matter  and  suostance  of  those  operations. 

It  is,  of  course,  true,  that  in  any  case  of  judgment,  as  for  instance 
when  we  judge  that  gold  is  yellow,  a  process  takes  place  in  our  minds 
of  which  some  one  or  other  of  these  Uieories  is  a  partially  correct  ac- 
count. We  must  haye  the  idea  of  gold  and  the  idea  of  yellow,  and 
these  two  ideas  must  be  brought  together  in  our  mind.  But  in  the 
fint  place,  it  is  evident  that  this  is  only  a  part  of  what  takes  place ;  for 
we  may  put  two  ideas  together  without  any  act  of  belief ;  as  when  we 
merely  imaeine  something,  such  as  a  golden  mountain ;  or  when  we 
actually  disbelieve :  for  in  order  even  to  disbelieve  that  Mahomet  was 
an  apostle  of  Grod,  we  must  put  the  idea  of  Mahomet  and  that  of  an 
aposde  of  Qod  together.  To  determine  what  it  is  that  happena  in  the 
ease  of  assent  or  dissent  besides  putting  two  ideas  together,  is  one  of 
the  most  intricate  of  metaphysical  problems.  But  whatever  the  solu* 
tion  may  be,  we  may  venture  to  assert  that  it  can  have  nothing  what 
ever  to  do  with  the  import  of  propositions ;  for  this  reason^that  propo- 
sitions (except  where  the  mind  itself  is  the  subject  treated  of)  are  not 
sssertiona  respecting  our  ideas  of  things,  but  assertions  respecting  the 
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things  themselves.  In  order  to  believe  that  gold  is  yellow,  I  nmst, 
indeed,  have  the  idea  of  eold  and  the  idea  of  yellow,  and  something 
having  reference  to  those  ideas  must  take  place  in  my  mind ;  but  my 
belief  has  not  reference  to  the  ideas,  it  has  reference  to  the  things. 
What  I  believe  is  a  fact  relating  to  the  outward  thing,  gold,  and  to  we 
impression  made  by  that  outward  thine  upon  the  human  organs;  not 
a  net  relating  to  my  conception  of  gold,  which  would  be  a  feet  in  my 
mental  history,  not  a  feet  of  external  nature.  It  is  true,  that  in  order  Co 
believe  this  feet  in  external  nature,  another  fact  must  take  place  in  my 
mind,  a  process  must  be  performed  upon  my  ideas;  but  so  it  must  in 
everything  ebe  that  I  do.  I  cannot  dig  the  ground  unless  I  have  the 
idea  of  the  ground,  and  of  a  spade,  and  of  all  the  other  things  I  am 
operating  upon,  and  unless  I  put  those  ideas  together.  But  it  would 
be  a  very  ridiculous  description  of  diffging  the  ground  to  say  that  it  is 
patting  one  idea  into  another.  Digging  is  an  operation  which  is  per- 
formed  upon  the  things  themselves,  although  it  cannot  be  performed 
unless  I  have  in  my  mind  the  ideas  of  them.  And  so  in  like  manner, 
believing  is  an  act  which  has  for  its  subject  the  facts  themselves, 
although  a  previous  mental  conception  of  the  fects  is  an  indispensable 
oonditioQ.  When  I  say  that  fire  causes  heat,  do  I  mean  that  my  idea 
of  fire  causes  my  idea  (^heatf  No:  I  mean  that  the  natural  pheno* 
menon,  fire,  causes  the  natural  phenomenon,  heat.  When  I  mean  to 
assert  anything  respecting  the  ideas,  I  give  them  their  proper  name,  L 
call  them  ideas :  as  when  I  say,  that  a  child's  idea  of  a  battle  is  unlike 
the  reality,  or  that  the  ideas  entertained  of  the  Deity  have  a  great 
effect  on  the  characters  of  mankind. 

The  notion  that  what  is  of  primary  importance  to  the  logician  in  a 
proposition,  is  the  relation  between  the  two  ideas  corresponding  to 
the  subject  and  predicate  (instead  of  the  relation  between  the  two 
pkenametia  which  they  respectively  express),  seems  to  me  one  of  the 
most  fatal  errors  ever  introduced  into  the  philosophy  of  Logic ;  and 
the  principal  cause  why  the  theory  of  the  science  has  made  such  incon* 
siderable  progress  during  the  last  two  centuries.  The  treatises  on 
Logic,  and  on  the  branches  of  Mental  Philosophy  connected  with 
Logic,  which  have  been  produced  since  the  intrusion  of  this  cardinal 
error,  though  sometimes  written  by  men  of  extraordinary  abilities  and 
attainments,  almost  always  tacitly  imply  a  theory  that  the  investigation 
of  truth  consists  in  contemplating  and  handling  our  ideas,  or  concep* 
tions  of  things,  instead  of  the  things  themselves :  a  process  by  whicii, 
I  will  venture  to  affirm,  not  a  single  truth  ever  was  arrived  at,  except 
truths  of  psychology,  a  science  of  which  Ideas  or  Conceptions  are 
avowedly  (along  with  other  mental  phenomena)  the  subject-matter. 
Meanwhile,  inquiries  into  every  kind  of  natural  phenomena  were 
incessantly  establishing  great  and  firuitfiil  truths  on  the  most  important 
subjects,  by  processes  upon  which  these  views  of  the  nature  of  Judg* 
ment  and  Reasoning  threw  no  light,  and  in  which  they  afforded  no 
assistance  whatever.  No  wonder  that  those  who  knew  by  practical 
experience  how  truths  are  come  at,  should  deem  a  science  futile,  which 
eonmsted  chieflv  of  such  speculations.  What  has  been  done  for  the 
advancement  of  Logic  fl^ince  these  doctrines  came  into  vogue,  has  been 
done  not  by  professed  logicians,  but  by  discoverers  in  the  other  sci- 
ences;  in  whose  methods  of  investigation  many  great  principles  of 
k>gic,  not  previously  thought  of,  have  successively  come  fcnth  into  light. 
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bufc  wbo  ]ut^  generail J  committed  the  emnr  of  snppoeing  that  nothing 
wtutevet  waa  known  of  the  art  of  philoBophizing  by  the  old  logicianBi 
because  their  modem  inteipretera  have  written  to  so  little  purpoao 
niBpecting  it. 

We  have  to  inquire,  then,  on  the  present  occasion,  not  into  Jadg- 
maoty  but  ju^ments ;  not  into  the  act  of  believing,  bat  into  the  thing 
believed.  ^W^at  is  the  immediate  object  of  belief  in  a  Proposition  1 
What  is  the  matter  of  fact  signified  by  it  1  What  is  it  to  which,  when 
I  assert  the  proposition,  I  ^ve  my  aasent,  and  call  upon  others  to  give 
thein  f  What  is  that  v?hidi  is  expressed  by  the  form  of  discourse 
called  a  Proposition,  and  the  conformity  of  which  to  fact  constitutes 
the  truth  of  the  proposition  t 

§  2.  One  of  the  clearest  and  most  consecntiTe  thinkers  whom  this 
country  or  tke  world  has  produced,  I  mean  Hobbes,  has  given  die  fol- 
lowing anavrer  to  this  question.  In  every  proposition  (says  he),  what 
is  signified  is,  the  belief  of  the  speaker  that  the  predicate  is  a  name  of 
the  tame  thing  of  which  the  subject  is  a  name ;  and  if  it  really  is  so, 
the  proposition  is  true.  Thus  the  proposition,  AH  men  are  living  be« 
ings  (he  would  say),  is  true,  because  hving  being  is  a  name  of  every- 
tlmg  of  which  man  is  a  name.  All  men  are  six  feet  high  is  not  truSp 
because  nxf^  high  is  not  a  name  of  everything  (though  it  is  of  some 
thinss)  of  which  fnan  is  a  name. 

WlAt  is  stated  by  Hobbes  as  the  idefinition  of  a  true  propositioQ, 
mast  be  allowed  to  be  a  property  which  all  true  propositions  possess. 
The  subject  and  predicate  being  both  of  them  names  of  things,  if  they 
were  names  of  quite  different  tibings  the  one  name  could  not,  consist^ 
ently  with  its  signification,  be  predicated  of  the  other.  If  it  be  true 
chat  some  men  are  copper-colored,  it  must  be  true— -and  the  propon* 
tion  does  really  assert — that  among  the  individuals  denoted  by  the 
naae  man,  there  are  some  who  are  also  among  those  denoted  by  the 
name  copper-colored.  If  it  be  true  that  aU  oxen  ruminate,  it  must 
be  true  uiat  all  the  individuals  denoted  by  the  name  ox  are  also  among 
duse  denoted  by  the  name  ruminating;  and  whoever  asserts  that  all 
oxen  ruminate,  undoubtedly  does  assert  that  thb  relation  subsists  be* 
tween  the  two  names. 

The  assertion,  therefore,  which,  according  to  Hobbes,  is  the  only 
one  made  in  any  proposition,  really  is  made  m  every  proposition :  and 
Us  analysis  has  consequently  one  of  the  requisites  for  TOing  the  true 
one.  We  may  go  a  step  further ;  it  is  the  only  analysis  that  is  rigor- 
tmdy  true  of  aU  propositions  without  exception.  What  he  gives  as 
the  meaning  of  propositions,  is  pait  of  the  meaning  of  all  propositions, 
sad  the  whole  meaning  of  some.  This,  however,  only  {Aiows  what  an 
extremely  minute  fragment  of  meaning  it  is  quite  possible  to  include 
widiin  the  logical  formula  of  a  proposition.  It  does  not  show  that  no 
proposition  means  more.  To  warrant  us  in  putting  together  two  words 
with  a  copula  between  them,  it  is  really  enough  that  the  thing  or  things 
denoted  oy  one  of  the  names  should  be  capable,  without  violation  of 
usage,  of  being  called  by  the  other  name  also.  If  then  this  be  all  the 
aManing  necessarily  implied  in  the  form  of  discourse  called  a  Proposi- 
tion, why  do  I  object  to  it  as  the  scientific  definition  of  what  a  propo- 
akson  means  1  Because,  though  the  mere  collocation  which  makeft  the 
pvspesition  a  proposition,  conveys  no  more  meaning  than  Hobbes  con- 
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tenda  for,  that  same  coDocation  combined  with  other  circmnstanceSy 
that  /arm  combined  with  other  maUeTf  does  convey  more,  and  much 
more. 

The  only  propoaitiona  of  which  Hobbes'  principle  is  a  sufficient  ao-, 
count,  are  that  hmited  and  unimportant  class  in  which  both  the  predi- 
cate and  the  subject  are  proper  names.  For,  as  has  already  been 
remarked,  proper  names  have  strictly  no  meaning;  they  are  mere 
marks  for  mdividual  objects:  and  when  a  proper  name  is  predi- 
cated of  another  proper  name,  all  the  signification  conveyed  is,  that 
both  the  names  are  marks  for  the  same  object.  But  this  is  precisely 
what  Hobbes  produces  as  a  theory  of  predication  in  general.  His 
doctrine  is  a  full  explanation  of  such  predications  as  these :  Hyde  was 
Clarendon,  or,  TuUy  is  Cicero.  It  exhausts  the  meaning  of  those 
propositions.  But  it  is  a  sadly  inadequate  theory  of  any  others.  That 
It  should  ever  have  been  thought  of  as  such,  can  be  accounted  for  only 
by  the  fact,  that  Hobbes,  in  common  with  the  other  Nominalists,  be- 
stowed little  or  no  attention  upon  the  connotation  of  words ;  and  sought 
for  their  meaning  exclusively  in  what  they  denote  •*  as  if  all  names  had 
been  (what  none  but  proper  names  really  are)  marks  put  upon  indi- 
viduals ;  and  as  if  there  were  no  difference  between  a  proper  and  a 
ffeneral  name,  except  that  the  first  denotes  only  one  individual,  and  the 
bst  a  greater  number. 

It  has  been  seen,  however,  that  the  meaning  of  all  names,  except 
proper  names  and  that  portion  of  the  class  of  abstract  names  which  are 
not  connotative,  resides  in  the  connotation.  When,  therefore,  we  are 
analyzing  the  meaning  of  any  proposition  in  which  the  predicate  and 
the  subject,  or  either  of  them,  are  connotative  names,  it  is  to  the  con- 
notation of  those  terms  that  we  must  exclusively  look,  and  not  to  what 
they  denote,  or  in  the  language  of  Hobbes  (language  so  far  correct)  are 
names  o£ 

In  asserting  that  the  truth  of  a  proposition  depends  upon  the  con- 
formity of  import  between  its  terms,  as,  for  instance,  that  the  proposi- 
tion, Socrates  is  wise,  is  a  true  proposition,  because  Socrates  and  wise 
are  names  applicable  to,  or,  as  he  expresses  it,  names  of  the  same  per- 
son ;  it  is  very  remarkable  that  so  powerful  a  thinker  should  not  have 
asked  himself  the  question,  But  how  came  they  to  be  names  of  the  same 
person  1  Surely  not  because  such  was  the  intention  of  those  who  in- 
vented the  words.  When  mankind  fixed  the  meaning  of  the  word 
wise,  they  were  not  thinking  of  Socrates,  nor  when  his  parents  gave 
him  the  name  Socrates,  were  they  thinking  of  wisdom.  The  names 
happen  to  fit  the  same  person  because  of  a  certainyoc^,  which  fact  was 
not  known,  nor  in  being,  when  the  names  were  invented.  If  we  want 
to  know  what  the  fisLCt  is,  we  shall  find  the  clue  to  it  in  the  connotation 
of  the  names. 

A  bird,  or  a  stone,  a  man,  or  a  wise  man,  means  simply,  an  object 
having  such  and  such  attributes.  The  real  meaning  of  the  word  man, 
is  those  attributes,  and  not  John,  Peter,  Thomas,  &c.  The  word 
tnortalf  in  like  manner  connotes  a  certain  attribute  or  attributes ;  and 
when  we  say.  All  men  are  mortal,  the  meaning  of  the  proposition  is, 
that  all  beings  which  possess  the  one  set  of  attributes,  possess  also  the 
other.  If,  in  our  experience,  the  attributes  connoted  by  man  ^^re 
always  accompanied  by  the  attribute  connoted  by  mortal^  it  will  follo^nr 
as  a  conaequence,  that  the  claaa  man  will  be  whoUy  included  in  th« 
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claBB  moriai,  and  that  mortalynll  be  a  name  of  all  things  of  which  man 
is  a  name :  but  wh^  1  Thoee  objects  are  brought  under  the  name,  by 
possessing  the  attributes  connot^  by  it :  but  their  possession  of  the 
attributes  is  the  real  condition  on  which  the  truth  of  the  proposition 
depends ;  not  their  being  called  by  the  name.  Connotative  names  do 
not  precede,  but  foDow,  the  attributes  which  they  connote.  If  one 
attribute  happens  to  be  always  found  in  conjunction  with  another 
attribute,  the  concrete  names  which  answer  to  those  attributes  will  of 
course  be  predicable  of  the  same  subjects,  and  may  be  said,  in  Hobbes' 
language  (m  the  propriety  of  which  on  this  occasion  I  fully  concur),  to 
be  two  names  for  the  same  things.  But  the  possibility  of  a  concurrent 
application  of  the  two  names,  is  a  mere  consequence  of  the  conjunction 
between  the  two  attributes,  and  was,  in  most  oases,  neTer  thought  of 
Vhen  the  names  were  invented  and  their  signification  fixed.  That  the 
diamond  is  combustible,  was  a  proposition  certainly  not  dreamed  of 
when  the  words  Diamond  and  Combustible  received  their  present 
meaning ;  and  could  not  have  been  discovered  by  the  most  ingenious 
and  refined  analysis  of  the  signification  of  those  words.  It  was  found 
out  by  a  very  different  process,  namely,  by  exerting  the  five  senseSy 
and  learning  from  them,  that  the  attribute  of  %;ombustibility  existed  in 
an  those  diamonds  upon  which  the  experiment  was  tried ;  these  being 
so  numerous,  and  the  circumstances  of  the  experiments  such,  that  what 
was  true  of  those  individuals  might  be  concluded  to  be  true  of  all  sub* 
stances  *'  coming  within  the  name,"  that  is,  of  all  substances  possessing 
the  attributes  which  the  name  connotes.  The  assertion,  therefore, 
when  analyzed,  is,  that  wherever  we  find  certain  attributes,  there  will 
be  found  a  certain  other  attribute :  which  is  not  a  question  of  the  sig- 
nification of  names,  but  of  the  laws  of  nature ;  the  order  existing  among 
phenomena. 

$  3.  Although  Hobb^^  theory  of  Predication  has  not,  in  the  terms 
in  which  he  stated  it,  met  with  a  very  favorable  reception  from  philos- 
ophers, a  theory  virtually  identical  with  it,  and  not  by  any  means  so 
perspicuously  expressed,  may  almost  be  said  to  have  taken  the  rank  of 
an  established  opmion.     The  most  generally  received  notion  of  Predi- 
cation decidedly  is,  that  it  consists  in  referring  something  to  a  clasSt ».  e., 
either  placing  an  individual  under  a  class,  or  placing  one  class  under 
another  class.    Thus,  the  proposition,  Man  is  mortal,  asserts,  according 
to  this  view  of  it,  that  the  class  man  is  included  in  the  class  mortal. 
^  Plato  is  a  philosopher,"  asserts  that  the  individtial  Plato  is  one  of 
those  who  compose  the  class  philosopher.     If  the  proposition  is  nega- 
tive,  then  instead  of  placing  something  in  a  class,  it  is  said  to  exclude 
something  from  a  class.     Thus,  if  the  following  be  the  proposition, 
The  elephant  is  not  carnivorous ;  what  is  asserted  (according  to  this 
theory)  is,  that  the  elephant  is  excluded  from  the  class  carnivorous,  or 
is  not  numbered  among  the  things  comprising  that  class.     There  is  no 
real  difference  except  m  language,  between  this  theory  of  Predication 
and  the  theory  of  Hobbes.     For  a  ckus  is  absolutely  nothing  but  an 
indefinite  number  of  individuals  denoted  by  a  general  name.     The 
name  given  to  them  in  common,  is  what  makes  them  aclasV   To  refer 
anything  to  a  class,  therefore,  is  to  look  upon  it  as  one  of  the  things 
which  are  to  be  called  by  that  common  name.     To  exclude  it  from  a 
,  18  to  say  that  the  common  name  is  not  applicable  to  it. 
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How  widely  these  views  of  predication  bave  prevailed,  is 
fit^m  this,  diat  they  are  the  basis  of  the  celebrated  Dictum  de  amni  ei 
mmUo.  When  the  syllogism  is  resolved,  by  all  who  treat  of  it,  into  an 
inference  that  what  is  true  of  a  class  is  true  of  all  things  whatever  that 
belong  to  the  class ;  and  when  this  is  laid  down  by  almost  all  professed 
logicians  as  the  ultimate  principle  to  which  all  reasoning  owes  its 
vi£dity;  it  is  clear  that  m  the  general  estimation  of  logicians,  the 
propositions  of  which  reasonings  are  composed  can  be  the  expression 
of  nothing  but  the  process  of  dividing  things  into  classes,  and  referring 
everything  to  its  proper  class. 

This  theory  appears  to  me  a  signal  example  of  a  logical  eiror  vexy 
often  committed  m  logic,  that  of  var^v  ngorepov,  or  explaining  a 
thing  bv  something  which  presupposes  it.  When  I  say  tlmt  snow  is 
white,  I  may  and  ought  to  be  thmking  of  snow  as  a  class,  because  I 
am  asserting  a  proposition  as  true  of  all  snow :  but  I  am  certainly  not 
thinking  of  white  objects  as  a  class ;  I  am  thinking  of  no  white  object 
whatever  except  snow,  but  only  of  that,  and  of  the  sensation  of  white 
which  it  gives  me.  When,  indeed,  I  have  judged,  or  assented  to  the 
propositions,  that  snow  is  white,  and  that  severed  other  things  also  are 
white,  I  gradually  begin  to  think  of  white  objects  as  a  class,  including 
snow  and  those  other  things.  But  this  is  a  conception  which  ibllowe^ 
not  preceded,  those  judgments,  and  therefore  cannot  be  given  as  an 
explanation  of  them.  Instead  of  explaining  the  effect  b^  the  cause, 
this  doctrine  explains  the  cause  by  die  effect,  and  is,  I  conceive,  founded 
upon  a  latent  misconception  of  the  nature  of  classification. 

There  is  a  sort  of  language  very  generally  prevalent  in  these  dis- 
cussions, which  seems  to  suppose  that  classification  is  an  arrangement 
and  grouping  of  definite  and  known  individuals:  that  when  names 
were  imposed,  mankind  took  into  consideration  all  the  individual  ob- 
jects in  the  universe,  made  them  up  into  parcels  or  lists,  and  gave  to 
the  objects  of  each  list  a  common  name,  repeating  this  operation  toiies 
fuaties  until  they  had  invented  all  the  general  names  of  which  language 
consists;  which  having  been  once  done,  if  a  question  subsequently 
arises  whether  a  certam  general  name  can  be  truly  predicated  of  a 
eertun  particular  object,  we  have  only  (as  it  were)  to  read  the  roU  of 
the  objects  upon  which  that  name  was  conferred,  and  see  whether  the 
oWect  about  which  the  question  arises,  is  to  be  foimd  among  them. 
The  firamers  of  language  (it  would  seem  to  be  supposed)  have  prede- 
termined all  the  objects  that  are  to  compose  each  class,  and  we  have 
only  to  refer  to  the  record  of  an  antecedent  decision. 

So  absurd  a  doctrine  will  be  owned  by  nobody  when  thus  nakedly 
itated ;  but  if  the  commonly  received  explanations  of  classification  and 
naming  do  not  imply  this  theory,  it  requires  to  bo  shown  how  they  ad- 
mit of  being  reconciled  with  any  other. 

G^eneral  names  are  not  marks  put  upon  definite  objects ;  classes  are 
not  made  by  drawing  a  line  round  a  given  number  of  assignable  indi- 
viduals. The  objects  which  compose  any  given  class  are  perpetually 
fluctuating.  We  may  frame  a  class  without  knowing  the  individuals, 
or  even  any  of  the  individuals,  of  which  it  will  be  composed :  we  may 
do  BO  while  believing  that  no  such  individuals  exist.  It  by  the  fiieaning 
of  a  general  name  are  to  be  understood  the  things  which  it  is  the  name 
oC  no  general  name,  except  by  accident,  has  a  fixed  meaning  at  all,  or 
ever  long  retains  the  same  meaning.     The  only  mode  in  which  any 
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geiMral  nam  has  a  definite  raeaniBg^  is  by  being  a  name  of  an  inde6- 
nite  yariecy  of  thiags,  namelj,  of  all  thinga,  known  or  anknown,  jpaae, 
preaeaty  or  future,  which  poaaeaa  oeztain  definite  attributaa.  Vi^en, 
by  studying  not  the  meaning  of  wocdsi  bat  the  phenomena  of  nataie* 
we  diaoover  that  theae  attributea  are.poaaesaed  by  aome  object  not  pie* 
TiottBly  known  to  poaaeaa  them,  (aa  wh«i  chemiala  fi>und  that  the  dia- 
mond was  comburable),  we  include  thia  new  object  in  the  claaa ;  but 
it  did  not  already  belong  to  the  claaa.  We  place  the  individual  in  the 
claaa  becaoae  the  propoaition  ia  true ;  the  piopoaition  ia  not  tme  be- 
cause the  object  ia  placed  in  die  daaa* 

It  will  appear  hereafter  in  treating  of  reaaoninff,  how  much  die 
theory  of  tbat  intellectual  proceaa  baa  been  Titiatoa  by  the  influence 
of  theae  erroneoua  viewa,  and  by  the  habit  which  they  exemplify  of 
aaaimilating  all  the  operationa  of  the  human  undentandmg  which  have 
truth  fi»r  their  object,  to  proceaaaa  of  mere  claanfioation  and  naming. 
Unfortunately,  the  minda  which  have  been  entangled  in  this  net  are 
|n:ecisely  thoae  which  have  eaoaped  the  other  caxdinal  error  commented 
upon  in  the  beginning  of  the  preaent  chapter.  Since  the  revdutioa 
which  dialodgea  Ariatotle  from  the  schools,  logicians  may  almost  be 
divided  into  those  who  have  looked  upon  reaaoning  as  esaentially  sai 
affiur  of  Ideaa,  and  thoae  who  have  looked  upon  it  aa  eaaentially  an 
afi^ofNamea. 

Okie  thing  it  ia  but  juat  to  remark.  Although  Hobbea'  theoiT  of 
Predication,  according  to  the  well  known  remanc  of  Leibnitz,  and  the 
avowal  of  Hobbea  himael^*  renders  truth  and  felsity  completely  arbi- 
trary, with  no  standard  but  the  will  of  men,  it  must  not  be  concluded 
that  etdier  Hobbea,  or  any  of  the  other  philosopherB  who  have  in  the 
main  agreed  with  him,  did,  in  fact,  consider  the  distinction  between 
Imth  am  error  asleaa  real,  or  attached  one  jot  leaa  of  importance  to  it, 
&aa  other  people.  To  suppoae  that  the^  did  so  would  argue  total 
nna^^i»^ipt^im*fl  with  their  other  speculationa*  But  thia  ahowa  how 
little  bold  their  doctrine  poasesaed  over  their  own  minds.  No  person 
at  bott^  ever  imagined  that  there  waa  nothing  more  in  truth  than 
propriety  of  expresaion;  than  uaing  language  in  conformity  to  a  pre' 
vioua  convention.  With  whatever  iUuaiona  even  profound  thinkers 
may  have  aatiafied  tfaemselvea  when  engaeed  in  finding  a  general  solu- 
tion for  a  metaphysical  problem ;  when  they  came  to  the  practical  ap- 
plication of  their  dootnnea,  they  were  alwaya  prepared  with  some 
means  of  explaining  the  aolution  away.  When  the  inquiry  was 
brought  down  from  generab  to  a  particular  case,  it  has  always  been 
acknowledged  that  there  is  a  distinction  between  verbal  and  real  quea- 
tiooa;  that  some  &l8e  proposidons  are  uttered  from  ignorance  of  the 
meaniag  of  words,  but  that  in  otheta  the  source  of  the  error  is  a  mis- 
apprehension of  things ;  that  a  person  who  haa  not  the  use  of  language 
at  ail  may  fi>rm  propositions  mentally,  and  that  they  may  be  untrue, 
that  ia,  he  may  believe  aa  matters  of  fact  what  are  not  really  so.  This 
last  admission  cannot  be  made  in  stronger  tenna  than  it  is  by  Hobbea 
imnself  ;f  though  he  will  not  allow  su<m  erroneous  belief  to  be  called 

*  *'  From  hence  also  this  may  be  deduced,  that  the  first  trathe  were  arbitraiilf  made  by 
tboee  that  first  of  all  impoeed  names  upon  things,  or  received  them  from  Uie  imposition  of 
otheriL  For  it  is  tnie  (for  example)  tnat  man  t»  a  lining  creahare,  but  it  ia  for  tnis  reason, 
rhat  it  pleased  men  to  impose  botn  these  names  on  the  same  thina."'-Coii^iifsii0M  or  LegU^ 
ch.  iiL,  fleet.  8. 

t  "  Ken  are  sabject  to  en  not  only  in  affirming  and  denying,  bnt  slao  in  perceptioBf  md 
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frkity,  but  only  error.  And,  moreover,  be  bas  bimself  laid  down,  in 
otber  placeB,  doctrines  in  wbicb  tbe  true  theory  of  predication  is  by 
implication  contained.  He  distinctly  says  that  general  namea  are  given 
to  things  on  account  of  their  attributes,  and  that  abstract  names  are  the 
names  of  those  attributes.  *'  Abstract  is  that  which  in  any  subject  de- 
notes the  cause  of  the  concrete  name. ....  And  these  causes  of  names 
are  the  same  with  the  causes  of  our  conceptions,  namely,  some  power 
of  action,  or  affection,  of  the  thing  conceived,  which  some  call  the  man- 
ner by  which  anything  works  upon  our  senses,  but  by  most  men  they 
are  called  acddmtt,**^  It  is  strange  that  having  gone  so  &r,  he  should 
not  have  gone  one  step  farther,  and  seen  that  what  he  calls  the  cause 
of  the  concrete  name,  is  in  reality  the  meaning  of  it ;  and  that  when  we 
predicate  of  any  subject  a  name  which  is  given  because  of  an  attribute 
(or,  as  ho  calls  it,  an  accident),  our  object  is  not  to  affirm  the  name,  but, 
by  means  of  the  name,  to  affirm  the  attribute. 

§  4.  Let  the  predicate  be,  as  we  have  said,  a  connotative  term;  and 
to  take  the  simplest  case  firvt,  let  the  subject  be  a  proper  name:  "The 
summit  of  Chimborazo  is  white."  The  word  white  connotes  an  attri- 
bute which  is  possessed  by  the  individual  object  designated  by  the 
words,  '*  summit  of  Chimborazo,"  which  attribute  consists  in  the  phys- 
ical fact  of  its  exciting  in  human  beings  the  sensation  which  we  call  a 
sensation  of  white.  It  will  be  admitted  that,  by  asserting  the  propo- 
sition, we  wish  to  communicate  information  of  that  {diysical  fiau^t,  and 
are  not  thinking  of  the  names,  except  as  the  necessary  means  of  ma- 
king  that  communication.  The  meaning  of  the  proposition,  therefore, 
is,  Uiat  the  individual  thing  denoted  by  the  subject,  has  the  attributes 
connoted  by  the  predicate. 

If  we  now  suppose  the  subject  also  to  be  a  connotative  name,  the* 
meaning  expressed  by  the  proposition  has  advanced  a  step  further  in 
complication.     Let  us  first  suppose  the  proposition  to  be  universal,  as 
well  as  affirmative :  '*  All  men  are  mortal"     In  this  case,  as  in  tbe 
last,  what  the  proposition  asserts  (or  expresses  a  belief  in),  is,  ot 
course,  that  the  objects  denoted  by  the  subject  (man)  possess  the 
attributes  connoted  by  the  predicate  (mortal).    But  the  characteristic 
of  this  case  is,  that  the  objects  are  no  longer  indioiduaUy  designated. 
They  are  pointed  out  only  by  some  of  their  attributes :  they  are  the 
objects  called  men,  that  is,  the  beings  possessing  the  attributes  con- 
noted by  the  name  man ;  and  the  only  thing  known  of  them  may  be 
those  attributes :  indeed,  as  the  proposition  is  general,  and  the  objects 
denoted  by  the  subject  are  therefore  indefinite  in  number,  most  of  them 
are  not  known  incuvidually  at  all     The  assertion,  therefore,  is  not,  as 
before,  that  the  attributes  which  the  predicate  connotes  are  posseesed 
by  any  given  individual,  or  by  any  number  of  individuals  previously 
known  as  John,  Thomas,  Richard,  &c.,  but  that  those  attributes  are 
possessed  by  each  and  every  individual  possessing  certain  other  attri- 

in  silent  cogitation.  ....  Tacit  errori,  or  the  errors  of  sense  and  cogitation,  are  made  by 
passing  from  one  imagination  to  the  imagination  of  another  diflferent  thing ;  or  by  feigning 
that  to  be  past,  or  future,  which  nerer  was,  nor  ever  shall  be;  as  when,  o^  seeing  the  im- 
age of  the  sun  in  water,  we  imanne  the  sun  itself  to  be  there ;  or  by  seeing  swords,  that 
there  has  been,  or  shall  be,  fighting,  because  it  uses  to  be  so  for  the  most  part ;  or 
when  from  promises  we  feign  the  mmd  of  the  promisor  to  be  such  and  such ;  or,  lastly 
when  from  any  sign  we  TaiaiT  imagine  something  to  be  signified  which  is  not.  And  errors 
of  this  sort  are  common  to  all  things  that  have  sense."— Compufatiofi  sr  LogU^  ch.  t.,  sect.  1. 
*  /6.,  ch.  iii.,  sect.  3. 


.  lllP<MtT  OV  PEOPOSITIONi.  6T 

bnies;  that  wliatever  hu  die  attributes  connoted  by  the  saoject,  has 
aJao  those  connoted  by  tho  predicate ;  that  the  latter  set  oi  attributes 
comtianthf  aeeompamy  the  £>rmer  set  Whateyet  has  the  attributes  of 
man  has  the  attribute  of  mortality ;  mortality  constantly  accompanies 
the  attributes  of  man. 

If  it  be  remembered  that  every  attribute  is  gromnded  upon  some  fact 
or  phenomenon,  either  of  outward  sense  or  of  inward  consciousness, 
and  that  to  poBtess  an  attribute  is  another  phrase  for  being  the  cause 
of,  or  forming  part  of,  the  fact  or  phenomenon  upon  which  tihe  attribute 
is  grounded ;  we  may  udd  one  more  step  to  complete^  the  analysis. 
The  proposition  which  asserts  that  one  attribute  always  accompanies 
aaodier  attribute,  does  really  assert  thereby  no  other  thing  than  this, 
diat  one  i^ienomenon  always  accompanies  another  phenomenon ;  inso- 
much that  where  we  find  die  one,  we  have  assurance  of  the  existence 
of  the  other.  Thus,  in  die  proposidon,  All  men  are  mortal,  the  word 
man  connotes  the  attributes  which  we  ascribe  to  a  certain  kind  of  living 
creeturee,  on  the  ground  of  certain  phenomena  which  they  exhibit, 
and  whi<^  are  pajdy  physical  phenomena,  namely  the  impressions 
made  on  our  senses  by  their  bodily  form  and  structure,  and  partly 
mental  pbenomena,  namely  the  sentient  and  intellectual  life  which  they 
have  <if  tbehr  own.  All  this  is  understood  when  we  utter  the  word 
man,  by  any  one  to  whom  the  meaning  of  die  word  is  known.  Now, 
when  we  say,  Man  is  mortal,  we  mean  that  wherever  these  various 
physical  and  mental  phenomena  are  all  found,  there  we  have  assurance 
that  the  other  physical  and  mental  phenomenon,  called  death,  will  not  fail 
to  take  place.  The  proposition  does  not  affirm  wket^  ;  for  the  connota- 
tion of  ttie  word  morkU  goes  no  further  dian  to  the  occurrence  of  die  phe-  . 
nomenon  at  some  time  or  other,  leaving  the  precise  time  undecided. 

§  6.  We  have  already  proceeded  far  enough  not  only  to  demonstrate 
the  error  of  Hobbes,  but  to  ascertain  the  real  import  of  by  far  the 
most  numerous  class  of  propositions.  The  object  of  belief  in  a  propo- 
sition, vrhen  it  asserts  anything  more  dian  the  meaning  of  words,  is  v 
geoerally,  as  in  the  cases  which  we  have  examined,  either  the  coexist- 
ence or  die  sequence  of  two  phenomena.  At  the  very  commencement 
ef  our  inquiry,  we  found  that  every  act  of  belief  implied  two  Things ; 
we  have  now  ascertained  what,  in  the  most  frequent  case,  these  two 
things  are,  namely  two  Phenomena,  in  other  words,  two  stalies  of 
consciousness ;  and  what  it  is  which  the  proposition  affirms  (or  denies) 
to  subsist  between  them,  namely  either  succession,  or  coexistence. 
And  diis  case  includes  innumerable  instances  which  no  one,  previous 
to  reflection,  would  think  of  referring  to  it.  Take  the  following 
example :  A  generous  person  is  worthy  of  honor.  Who  would  expect 
to  recognize  here  a  case  of  coexistence  between  phenomena  1  But  so 
it  is.  The  attribute  which  causes  a  person  to  be  termed  generous,  is 
ascribed  to  him  (m  the  ground  of  states  of  his  mind,  and  particulars  of 
his  conduct:  both  are  phenomena;  die  former  are  facts  of  internal 
eonacionsness,  the  latter,  so  far  as  distinct  from  the  former,  are  physical 
&CIB,  or  perceptions  of  the  senses.  Worthy  of  honor,  admits  of  a 
mwilay  analysis.  Honor,  as  here  used,  means  a  state  of  approving 
and  admiring  emotion,  followed  upon  occasion  by  corresponaing  out- 
ward acts.  **  Worthy  of  honor*'  connotes  all  diis,  together  with  oor 
approval  of  die  act  of  showing  honor.    All  these  are 'phenomena; 
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irttttes  of  iatemal  conaciooBiH^y  aooorapanied  or  followed  hj  phjBfeal 
facts.  Wben  we  say,  A  generous  person  is  woithy  of  honor,  we  affirm 
coexistence  between  the  two.oomplicaled  phenomena  connoted  by  the 
two  terins  respectiTely.  We  affirm,  that  wherever  and  whenever  the 
inward  feelings  and  outward  fiicts  implied  in  the  word,  generosity^ 
have  place,  then  and  there  the  exist^ice  and  manifestation  of  aa  inward 
feeling,  honor,  would  be  followed  in  our  minds  by  another  inward 
feeling,  approval. 

After  the  analysis  in  a  former  chapter  of  the  import  of  names,  many 
examples  Lre  not  needed  to  illustrate  the  import  of  propositions* 
When  there  is  any  obscurity  or  difficiUty,  it  does  nol;  Ub  m  Uie  mean- 
ing of  the  nproposition,  but  in  the  meaning  of  the  names  which  compose 
it ;  in  the/ complicated  nature  of  the  connotation  of  many  words ;  the 
immense /^multitude  and  prolonged  series  of  £a.cts  which  onen  oonstitate 
the  phenomenon  connoted  by  a  name.  But  where  it  is  seen  what  the 
phenomenon  is,  there  is  seldom  any  difficulty  in  seeing  that  ^  asser* 
tion  conveyed  by  the  proposition  is,  the  coexistence  of  one  such 
phenomenon  with  another ;  or  the  succession  of  one  such  phenomenon 
to  another :  their  conjunctiam,  in  short,  so  that  where  the  one  is  foand« 
we  may  calculate  on  finding  both. 

This^  however,  though  the  most  common,  is  not  the  only  mesning 
which  propositions  are  ever  intended  to  convey^  In  the  first  place^ 
sequences  and  coexistences  are  not  only  asserted  respecting  Phe- 
nomena ;  we  make  propositions  also  respecting  those  hidden  causes  of 
phenomena  .which  are  named  substances  and  attributes.  A  substance, 
however,  beine  to  us  nothing  but  either  that  which  causes,  or  that 
which  Ib  conscious  of,  phenomena ;  and  the  same  being  true,  nmUiUis 
mutandiSf  of  attributes ;  no  assertion  can  be  made^  at  least  with  a 
meaning,  concerning  these  unknown  and  unknowable  entities,  (beyond 
their  mere  existence),  except  in  virtue  of  the  Phenomena  by  which 
alone  they  manifest  themselves  to  our  faculties.  When  we  say,  Socrates 
was  contemporary  with  the  Peloponnesian  war,  the  foundation  of  this 
assertion,  as  of  all  assertions  concerning  substances,  is  an  assertion, 
concerning  the  phenomena  which  they  exhilMt, — namely»  that  the  series 
of  facts  by  which  Socrates  manifested  himself  to  mankind,  and  the 
series  of  mental  states  which  constituted  his  earthly  existence,  went 
on  simultaneously  with  the  series  of  facts  known  by  the  name  of  the 
Peloponnesian  war.  StiU,  the  proposition  does  not  assert  that  alone  ; 
it  asserts  that  the  Thin^  in  itself,  the  naumeiwn  Socrates,  was  existingy 
and  doing  or  experiencing  those  various  facts,  during  the  same  time*. 
Coexistence  ana  sequence,  therefore,  may  be  affirmed  or  denied  not 
only  between  phenomena,  but  between  noumena,  or  between  anoume- 
non  and  phenomena.  And  there  is  one  kind  of  assertion  which *may 
be  made  respecting  noumena,  independently  of  the  phenomena  whicA 
are  their  sensible  manifestation ;  the  assertions  of  their  simple  exist- 
ence. But  what  is  a  noumenon  1  an  unknown  cause.  In  affirming^, 
therefore,  the  existence  of  a  noumenon,  we  affirm  causation.  Here, 
therefore,  are  two  additional  kinds  of  fact,  capable  of  being  asserted 
in -a  proposition.  Besides  the  propositions  which  assert  Sequence  or 
Coexistence,  there  are  some  which  assert  simple  iE^xistence ;  and. 
others  assert  Causation,  which,  subject  to  the  explanations  which  will 
follow  in  the  Third  Book,  must  be  considered  provisionally  as.  a  distinct 
and  peculiar  kind  of  assertion. 


§  6.  To  tiMSD  fbiv  kindft  of  maixer-o^fket  or  assertion,  most  be 
added  ja  fifth,  Besemblance.  This  was  a  species  of  attribute  wbich 
we  fouad  it  impoBsible  to  analyse ;  for  wbicb  noJimdameiUmn^  distinct 
fraiii  the  objects  themselyee,  could  be  assigned.  In  addition  to  prop^ 
ositions  wlndbi  assert  a  sequence  or  coexistence  between  two  phenom- 
ena, Aere  are  therefore,  also,  propositions  which  assert  resemblance 
betweeu  diem :  aa,  This  color  is  like  that  color  ;*-~The  heat  of  tonda j  is 
eqmal  to  the  heat  of  yesterday.  It  is  true  that  such  an  assertion  might 
with  some  plaaaibilky  be  brought  within  &e  description  of  an  affirms- 
tion  of  aequenee,  by  considering  it  as  on  assertion  that  the  simulta- 
aeoua  ooQtempladon  of  the  two  colors  iB/oHowed  by  a  specific  feeling 
termed  die  feeling  of  resemblance.  But  there  woula  be  nothing 
gamed  by  encumbering  oursehres,  especially  in  this  place,  with  a 
geaendisalion  which  may  be  looked  upon  as  strained  Logic  does 
not  undertake  to  analyse  things  into  Iheir  ultimate  elements.  Resem- 
bbnoe  between  two  phenomena  is  more  intelligible  in  itself  than  any 
explanation  ooidd  make  it,  and  under  any  classifioatioti  must  remain 
^lecifieaily  distittct  from  the  ordinary  cases  of  sequence  and  coexistence. 

It  ia  aometimes  said  that  all  propositions  whatever,  of  which  the 
predieate  is  a  general  name^  do,  in  point  of  fiskct,  affirm  or  deny  resem- 
manoe.  All  such  propositions  affirm  that  a  thing  belongs  to  a  class ; 
but  things  being  classed  together  according  to  their  resemblance, 
everything  is  of  course  classed  with  the  things  which  it  resembles 
most;  and  thence,  it  may  be  said,  when  we  affirm  that  gold  is  a 
metal,  or  that  Socrates  is  a  man,  the  affirmation  intended  is,  that  gold 
resemblea  other  metals,  and  Socrates  other  men,  more  nearly  than 
they  veaemble  the  objects  contained  in  any  other  of  the  classes  co- 
ordinate with  these. 

Tbere  is  some  sHffht  degree  of  foundation  for  this  remark,  but  no 
more  than  a  slight  degree.  The  arrangement  of  things  into  classes, 
sodi  aa  the  class  meUd^  or  the  class  inofi,  is  grounded  mdeed  upon  a 
FBsefnblance  among  the  things  which  are  placed  in  the  same  class,  but 
aot  upon  a  mere  general  resemblance :  the  resemblance  it  is  grounded 
upon  ooaeistB  in  rae  possession  hj  all  those  things,  of  certain  common 
peculiarities ;  and  those  peculiarities  it  is  which  the  terms  connote, 
and  wrhich  the  proposittons  eonsoquently  assert ;  not  the  resemblance : 
fivr  though  when  I  say,  Gk)ld  is  a  metal,  I  say  by  implication  that  if 
these  be  any  other  metals  it  most  resemble  them,  yet  if  there  were  no 
odMT  metals  I  might  still  assert  the  proposition  with  the  same  mean- 
ing na  at  present,  namely,  that  gold  has  the  Tarious  properties  implied 
in  die  weed  metal ;  just  as  it  might  be  said,  C^hristians  are  men,  eren 
if  there  were  no  men  who  were  not  Christians ;  or  as  the  expression, 
Jefaomh  is  God,  might  be  used  by  the  firmest  belierer  in  the  unity  of 
the  godhead.  Propositions,  therefore,  in  which  objects  are  referred  to 
a  elans  beoanae  they  possess  the  attributes  constituting  the  class,  are 
BO  &r  fixmi  aaserting  nothing  but  resemblance,  that  they  Ao  not,  prop- 
esigr  apeakii^,  assert  resemblance  at  all. 

Bat  we  remarked  some  time  ago  (and  the  reasons  of  the  remark 
will  be  mote  fiiliy  entersd  into  in  a  subsequent  Book),  that  there  is  some- 
tiinea  a  eonrenience  in  extending  the  boundaries  of  a  class  so  as  to 
ineliiide  things  which  possess  in  a  very  inferior  degree,  if  in  any,  the 
dMmcteiistic  properties  of  the  class,— ^provided  they  resemble  that 
d^M  mors  than  any  other,  insomuch  tnat  the  general  propositiona 
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wkich  are  true  of  the  clius  will  be  nearer  to  being  true  of  those  things 
than  any  other  equally  general  propositionB.  Aa,  for  instance,  there 
are  substances  called  metals  which  have  very  few  of  the  properties  by 
which  metals  are  commonly  recognized ;  and  almost  every  greet  famUy 
of  plants  or  animals  has  a  few  anomalous  genera  or  species  on  its 
borders,  which  are  admitted  into  it  by  a  sort  of  courtesy,  and  concern- 
ing which  it  has  been  matter  of  discussion  to  what  family  they  properly 
belonged.  Now  when  the  class-name  is  predicated  of  any  object  of 
this  description,  we  do,  by  so  predicating  it,  a£Bim  resemblance  and 
nothing  more.  And  in  order  to  be  scrupulously  correct,  it  ought  to 
be  said,  that  in  every  case  in  which  we  predicate  a  general  name,  we 
af&rm,  not.  absolutely  that  the  object  possesses  the  properties  designa- 
ted by  the  name,  but  that  it  eUher  posseases  those  properties,  or  if  it 
does  not,  at  any  rate  resembles  the  things  which  do  so,  more  than  it 
resembles  any  other  thinga.  In  most  oases,  however,  it  is  unnecessary 
to  suppose  any  such  alternative,  the  latter  of  the  two  mnmds  being 
very  seldom  that  on  which  the  assertion  is  made :  and  when  it  is,  there 
is  generally  some  slight  difference  in  the  form  of  the  expression,  as. 
This  species  (or  genus)  is  conndered^  or  tnay  be  ranked,  as  belonging 
to  such  and  such  a  family :  we  should  hardly  say  positively  that  it 
does  belong  to  it,  unless  it  possessed  unequivocally  the  .properties  of 
which  the  class-name  is  scientifically  significant. 

There  is  still  another  exceptional  case  in  which,  although  the  predi- 
cate is  a  name  of  a  class,  yet  in  predicating  it  we  affirm  nothing  but 
resemblance,  the  class  being  founded-  not  upon  resemblance  in  any 
particular  respect,  but  upon  general  unanalyzable  resemblance.  The 
classes  in  question  are  those  into  which  our  simple  sensations,  or 
other  simple  fiselings,  are  divided.  Sensations  of  white,  for  instance, 
arQ  classed  together,  not  because  we  can  take  them  to  pieces,  and  say 
they  are  alike  in  this,  and  not  alike  in  that,  but  because  we  feel  them 
to  be  alike  altogether,  although  in  different  degrees.  When,  there- 
fore, I  say.  The  color  I  saw  yesterday  was  a  white  color,  or,  The 
sensation  I  feel  is  one  of  tightness,  in  both  cases  the  attribute  I  affirm 
of  the  color  or  of  the  other  sensation  is  mere  resemblance,-— ^simple 
likeness  to  sensations  which  I  have  had  before,  and  which  have  had 
those  names  bestowed  upon  them..  The  names  of  feelings,  like  other 
concrete  general  names,  are  connotative ;  but  they  connote  a  mere 
resemblance.  When  predicated  of  any  individual  feeUng,  the  infiir- 
madon  they  convey  is  that  of  its  likeness  to  the  other  feelings  which 
we  have  been  accustomed  to  call  by  the  same  name.  And  thus  much 
may  suffice  in  illustration  of  the  kind  of  Pn^ositions  in  which  the 
matter-of-fact  asserted  (or  denied)  is  simple  Resemblance. 

,  Existence,  Coexistence,  Seauence,  Causation,  Resemblance :  one  or 
other  of  these  is  asserted  (or  denied)  in  every  proposition,  withovt  ex- 
ception. This  five-fold  division  is  an  exhaustive  classification  of  mat- 
ters-of-fact ;  of  all  things  that  can  be  believed  or  tendered  fior  belief; 
of  all  questions  that  can  be  propounded,  and  aU  answers  that  can  be 
returned  to  them.  Insteaa  of  Coexistence  and  Sequence,  we  shall 
sometimes  say,  for  greater  paiticularity.  Order  in  Place,  and  Order  in 
Time  :  Order  in  Place  being  oneof  the  modes  of  coexistence,  not  n€»- 
oessary  to  be  more  particularly  analyzed  here ;  while  the  mere  &cl  of 
coexistence,  or  simultaneousness,  m^y  be  classed,  together  wi&  Se- 
quence, under  the  head  of  Order  in  Time. 


mromr  or  pftopourioHS.  Tf 

(  7.  In  the  foregoing  inquiry  into  the  import  of  PropositionB»  we 
have  thought  it  neoeesary  to  analyze  directly  those  alone»  in  which  the 
tenoft  of  the  proposition  (or  the  predicate  at  least)  are  concrete  tenns. 
Bat,  in  doing  so,  we  have  indirectly  analyzed  those  in  which  the  tenns 
are  abstract.  The  distinction  between  an  abstract  term  and  its  cor* 
responding  concrete,  is  no  difference  in  what  they  are  appointed  to  sig- 
nify; for  the  real  signification  of  a  concrete,  ffenerai  name  is,  as  we 
have  so  often  said,  its  connation ;  and  what  me  concrete  term  con« 
notes,  forms  the  entire  meaning  of  the  abstract  name.  Since  there  is 
nothing  in  the  import  of  an  abstract  name  which  is  not  in  the  impott 
of  the  conesponoing  concrete,  it  is  natural  to  suppose  that  neither  can 
there  be  anytning  in  the  import  of  a  proposition  of  which  the  terms  are 
abstract,  but  what  there  is  in  some  proposition  which  can  be  framed  of 
concrete  terms. 

And  this  presumption  a  closer  examination  will  confirm.  An  ab- 
stract name  is  the  name  of  an  attribute,  or  combination  of  attributes. 
The  corresponding  concrete  is  a  name  given  to  things,  because  oi,  and 
in  order  to  express,  their  possessing  that  attribute,  or  that  combination 
of  attributes.  When,  therefore,  we  predicate  of  anything  a  concrete 
name,  the  attribute  is  what  we  in  reality  predicate  of  it  But  it 
has  now  been  shown  that  in  all  propositions  of  which  the  predicate  is 
a  concrete  name,  what  is  reaUv  preoicated  is  one  of  five  tnings:  Ex- 
istence, Coexistence,  Causation,  Sequence,  or  Resemblance.  An 
attribute,  therefore,  is  necessarily  either  an  existence,  a  coexistence, 
a  causation,  a  sequence,  or  a  resemblance.  When  a  proposition  con- 
sists of  a  subject  and  predicate  which  are  abstract  terms,  it  consists  of 
terms  which  must  necessarilly  sigpify  one  or  other  of  these  thinn. 
When  we  predicate  of  any  thing  an  abstract  name,  we  affirm  of  the 
tidttg  that  It  is  one  or  other  of  these  five  things ;  that  it  is  a  case  of 
Existence,  or  of  Coexistence,  or  of  Causation,  or  of  Sequence,  or  of 
Besemblance. 

It  ie  impossible  to  imagine  any  proposition  expressed  in  abstract 
terms,  which  cannot  be  transformed  into  a  precisely  equivalent  propo- 
sitioD  in  which  the  terms  are  concrete,  namely,  either  the  concrete 
names  which  connote  the  attributes  themselves,  or  the  names  of  the 
fimdameiUa  of  those  attributes,  the  fiusts  or  phenomena  on  which  diey 
are  grounded.  To  illustrate  the  latter  case,  let  us  take  this  propo- 
sition, of  which  only  the  subject  is  an  abstract  name, — "  Thougntless- 
ness  is  dangerous."  Thoughtlessness  is  an  attribute  grounded  on  the 
&cts  which  we  call  thoughtless  actions ;  and  the  proposition  is  equiva- 
lent to  this.  Thoughtless  actions  are  dangerous.  In  the  next  example 
the  predicate  as  well  as  the  subject  are  abstract  names :  **  Whiteness 
is  a  color;''  or  "  The  color  of  snow  is  a  whiteness."  These  attributes 
being  grounded  upon  sensations,  the  equivalent  propositions  in  the 
concrete  would  be.  The  sensation  of  white  is  one  or  the  sensations 
called  those  of  color, — The  sensation  of  sight,  caused  by  looking  at 
snow,  is  one  of  the  sensations  called  sensations  of  white.  In  these 
propositions,  as  we  have  before  seen,  the  matter-of>fact  asserted  is  a 
Besemolance.  In  the  following  examples,  the  concrete  tei-ms  are 
those  which  directly  correspond  to  the  luwtract  names ;  connoting  the 
attribute  which  these  denote.  **  Prudence  is  a  virtue :"  Mb  may  be 
rendered,  '*  AD  prudent  persons,  w  to  far  as  prudent,  are  virtuous :" 
"Coomge  is  deserving  of  honor"  thus,  '*  All  courageous  persona  are 
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whicli  are  true  of  the  claw  will  be  nearer  to  being  true  o 
than  an^  other  equally  general  propositions.     As,  for  i'. 
are  substancM  called  metals  which  have  veir  few  of  the 
which  metals  are  commonly  recognized ;  ana  almost  evf  ' 
of  plants  or  animals  has  a  few  anomalous  genera  oi  * 
borders,  which  are  admitted  into  it  by  a  sort  of  cooite 
ing  which  it  has  been  matter  of  discussion  to  what  fen  * 
belonged.     Now  when  the  claaa-naine  is  predicatei" 
this  description,  we  do,  by  bo  predicating  it,  affirm  * 
nothing  more.     And  in  order  to  be  •crupulonal^  ( 
be  said,  that  in  every  case  in  which  we  predicate 
affirm,  not  absolutely  that  the  object  poesesses  thf 
ted  by  the  name,  but  that  it  eitier  poaaeases  tho> 
does  not,  at  any  rate  reaemblea  the  things  whic)  ,  ^" 

resembles  any  other  things.     Is  moat  casee,  how 
to  suppose  any  such  alternative,  the  latter  of  tl 
very  seldom  that  on  which  the  assertion  is  madr 
is  generally  some  aUght  difference  in  the  fom 
This  species  (or  genua)  is  conttdered,  or  may 
to  auch  and  such  a  family :    we  should  har. 
does  belong  to  it,  unless  it  poaaeoeed  unequi 
which  the  class-name  is  scientifically  signific; 
There  is  stiU  another  exceptional  case  in  - 
cale  is  a  name  of  a  class,  jet  in  predicatim 
resemblance,  the  class  being  founded  not 
particular  retpeet,  but  iqkon  general  unana' 
classes  in  question  are  those  into  *riiicl 
other  simple  feelings,  are  divided.     Sens 
ar^  classed  together,  not  because  we  can 
they  are  alike  in  this,  and  not  alike  in  th 
to  be  alike  altogether,  although  in  diff 
fcre,  I  aay,  The  color  I  saw  yestenla' 
sensation  I  feel  is  one  of  tightncMs,  in  I 
of  the  color  or  of  the  other  sensation 
likenet*  to  sensations  which  I  have  h 
those  names  bestowed  upon  them, 
concrete  general  names, 
resemblance.     When 

madon  they  convey  is  u™,  oi  iis  iik   j^-^^"— '      •       r- 

we  have  been  accustomed  to  call  by  ^••■tod'"  'W^'T'  '  f*^  ™ro- 
may  suffice  in  illustration  of  the  k*  ^^rflfceir  intportaace  K.  the  obje« 
matter-of-fact  asserted  (or  denied)  "Z-M"^  impulse  at  »an«jK«  ma» 
,  ExUtence,  Coexistence,  Sequenr  '^^mt»ttt<X'd>e^enoo9maid^ 
other  of  these  ia  ——-J  /— 1__;  ■*  __ifc.iwd  caaeemthe  causation, 
caption.     This  \  aw  are  also  the  real 

ters-of-iact ;  oft  gjnce  whereTer  theso 

of  all  questions  i  b'*"  l«fo™  we  know 

returned  to  the  i  ■i»n»er  wery  aaser- 

■ntnar^maa  sou  4  to  an  asMition  exactljr 

)uA  is  the  ground  of 
av  dMt  which  is  pro- 
■g  to  one  or  other  of 
ffmple  Existence,  or 
tesenUwoe. 


yffifl^  MBseqanM  T    Kei- 
iMidtktf  w»<kie  ia  ■ 
.  H  More,  OM  ftr  the  Mme 
.  iJiM^  in  —fi"  «  *  B  pm- 

.i^Migiiiiig  the  botelit,  and  of 
jenb^"^  whidi  wovkl  be  dii« 

.^iwefore  (vi«.,-die  ^rson), 

,■  iiUMdeM  opoD  which  die 

^TtfaMqaent    Bet  the  pnopo. 

j'wnil  J— ^■"-'i™     What  is  it. 


lames,  are  connotr  ^  ^i  4.  effects  in. qii<*«to  bo 
en  predicated  of  l««*»P«™ri'!^  "»  '^'^''**' 
r  is  that  of  its  Iik     -^pJwInchiseqnalljniAcm 


oeesary  to  be  mi 


qoenoe,  under  tl 


Yf 

iffinned,  so  are 

hoxBea  are  weh^ 

viat  widi  web-feeC 

Paiticalar  affirm- 

affimiB  diBt,  with 

ob-feet  10  aometiiiiea 

jMeita  that  there  are 

lot  have  place.    Auy 

reviona  expoaition  haa 

itecL 


it 
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t  VEBBAL. 

.vhich  IB  the  proper  objeot  of 
lona  are  to  be  prored,  we  hare 


y  contain  which  requires,  cr  ia 

'  same  thing)  what  they  aaaeit. 

tigation  into  die  import  of  Prop 

the  Conceptualiata,  that  a  prope* 

between  two  ideas ;  and  ikte  doc* 

ihe  expression  of  an  affreement  or 

^^  of  two  names.    We  decided  that, 

are  erroneous ;  and  that,  although 

specting  names  and  respecting  ideas* 

ro  the  subject-matter  of  Propositions 

ii  examined  the  different  kinds  of  prop- 

vith  the  exception  of  those  which  are 

different  kinds  of  matteia  of  fact,  name- 

,  Order  in  Tupe,  Causation,  and  Resem- 

ition  one  of  these  five  is  either  affirmed,  or 

uomenon,  or  of  some  object  the  unknown 


.onon. 


cr,  the  different  kinds  of  matters  of  fact 

reserved  one  class  of  propositions,  which  do 

»f  fact,  in  the  proper  sense  of  the  term,  at  all, 

iimes.    Since  names  and  their  signification  are 

propositions  are  not,  strictly  speaking,  suscep- 

but  only  of  confonnity  or  disconformity  to  usage 

i  the  proof  they  are  capable  of,  is  proof  of  usage ; 

have  been  employed  by  others  in  the  acceptation 

or  \mter  desires  to  use  them.   These  propositiona 

•:onspicuous  place  in  philosophy ;  and  their  nature 

are  of  as  mucn  importance  in  logic,  as  those  of  any 

of  propositions  previously  adverted  to. 

•IS  respecting  the  signification  of  woids,  were  as  sim- 

tnt  as  those  which  served  us  &r  examples  when  ex» 

theory  of  predication,  viz.,  those  of  which  the  subject 

proper  names,  and  which  assert  only  that  those  names 
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d«06rving  of  honor  sojbr  frrth  as  they  are  cour^eoiifl ;"  which  i^ 
eqniTsleiit  to  thift-*-^  All  coiirageous  penoos  deserve  an  addition  to  liie 
honor;  or  a  dimmutioii  of  the  disgrace,  which  would  attach  to  them  on 
other  groundfl." 

In  order  to  throw^still  further  light  upon  the  import  of  propositionfl   - 
of  which  the  tenns  are  abstract,  we  wiU  subject  one  of  the  examples 
given  above  to  a  nunuter  analysis.     The  prm>osition  we  shall  select  is    *■ 
the  foUowmg— ''  Prudence  is  a  virtae."     Let  ns  substitute  for  die 
word  virtue  an  equivalent  but  more  definite  expression,  such  as  ''  a 
mental  quality  beneficial  to  society/'  or  *'  a  mental  quality  pleasing  to 
Gk>d/'  or  whichever  other  of  the  definitions  of  virtue  we  prmr.    VHiat 
the  proposition  asserts  is  a  sequeneoi  accompanied  vrith  causatioUy 
namely,  that  benefit  to  society,  or  that  the  approval  of  Grod,  is  consequent 
upon,  and  caused  by,  prudence.    Here  is  a  sequence ;  but  between 
tAttt  1     We  understand  the  consequent  of  the  sequence,  but  we  have 
yet  to  analyze  the  antecedent.     Fnidence  is  an  attribute ;  and,  in  eon* 
nexion  with  it,  two  things  besides  itself  are  to  be  considered ;  prudent 
persons,  who  are  the  iuijeeU  of  the  attribute,  and  prudential  conduct, 
which  may  be  called  ihejbtmdation  of  it.     Now,  is  either  of  these  the 
<vitecedent  1  and,  first,  is  it  meant,  that  the  approval  of  Gk>d,  or  benefit 
to  society,  is  attendant  upon  all  prudent  jpenons  f     No ;  except  in  so 
fwrfmih  as  they  are  prudent ;  for  prudent  persons  who  are  scoundrels 
can  seldom  on  the  whole  be  beneficial  to  society,  nor  acceptable  to 
even  finite  wisdom.     Is  it  upon  prudential  oofuUict,  then,  that  divine 
approbation  and  benefit  to  mankind  are  invariably  consequent  ?    Nei-^ 
tber  is  this  the  assertion  meant  when  it  is  said  that  prudence  is  a 
virtue ;  except  with  the  same  reservation  as  before,  ana  lor  the  same 
reason,  namely,  that  prudential  conduct,  although  in  so/or  askm  pru- 
dential it  id  beneficisJ  to  society,  may  yet,  by  reason  of  some  other  of 
its  qualities,  be  productive  of  an  injury  outweighing  the  benefit,  and  of 
a  divine  displeasure  exceeding  the  approbation  which  would  be  due 
to  the  prudence.     Neither  the  substance,  therefore  (viz.,  .the  person), 
nor  the  phenomenon  (the  conduct),  is  an  antecedent  upon  which  the 
other  term  of  the  sequence  is  universally  consequent,     ^t  the  propo- 
sitaouy  '*  Prudence  is  a  virtue,"  is  an  univereal  proposition.    What  is  it, 
then,  upon  which  the  proposition  affirms  the  effects  in  question  to  be 
universally  consequent  1     Upon  that  m  the  person,  and  in  the  conduct, 
which  causes  them  to  be  called  prudent,  and  which  is  equally  m  them 
when  the  action,  though  prudent,  is  wicked;  namely,  a  correct  fore- 
sight of  consequences,  a  just  estimation  of  their  importance  to  the  object 
in  view,  and  repression  of  any  unreflecting  impulse  at  variance  with 
the  deliberate  purpose.     These,  which  are  states  of  the  person's  xnind, 
axe  the  real  antecedent  in  the  sequence,  the  real  cause  in  the  causation^ 
which  are  asserted  by  the  proposition.     But  these  are  also  the  real 
ground,  or  fimndation,  of  the  attribute  Prudence ;  since  wherever  these 
states  of  mind  exist  we  may  predicate  prudent,  even  before  we  know 
whether  a^y  conduct  has  mllowed.    And  in  this  manner  every  asser- 
tion respecting  an  attribute  may  be  transformed  into  an  assertion  exactly 
equivalent  respecting  the  fiict  or  phenomenon  which  is  the  ground  of 
the  attribute.    And  no  case  can  be  assigned,  where  that  which  is  pre- 
dicated of  the  fact  or  phenomenon,  does  not  belong  to  one  or  other  of 
the  five  species  fiirmerly  enumerated :  it  is  either  simple  Existence,  or 
it  is  aonie  Sequence,  Coexistence,  CausatiQin,  or  Resemblance. 
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And  as  tkeoe  fire  aie  the  only  tliiiigs  which  can  be  affinned,  so  aie 
they  the  only  things  which  can  be  denied.  **  No  honea  are  web> 
footed,"  denies  that  the  attribntea  of  a  hone  ever  ooexiat  with  web-feeC 
It  ia  scaicely  neceaaary  to  apply-the  same  analyaia  to  Paiticalar  affirm* 
atioDs  and  negationa.  "Some  biids  are  web-footed,"  affirms  that,  widi 
the  attributes  connoted  l^  bird,  the  phenomenon  web-feet  is  sometimea 
coexistent:  "Some  birds  are  not  web-footed»"  asaezts  that  there  are 
other  instances  in  which  this  coexistMice  does  not  have  place.  Any 
fiu:^ber  ezplanataon  of  a  thing  which,  if  the  previona  expoaition  haa 
been  aaaented  to»  is  so  obvious,  may  well  be  spazed. 


CHAPTER  VL 
OP  PBoroamoETB  mbrblt  vebbal. 


§  1.  As  a  preparation  toe  the  inquiry  which  is  the  proper  object  of 
Logic,  namely,  in  what  manner  propositions  are  to  be  proved,  we  have 
found  it  necessary  to  inquire  what  they  contain  which  requires,  cr  ia 
susceptible  of,  proof;  or  (which  is  the  same  thing)  what  they  asaeit. 
In  the  course  of  this  preliminarv  investigation  into  die  import  of  Prop 
ositiona,  we  examined  the  opinion  of  the  Conceptualists,  that  a  propo* 
sition  is  the  expression  of  a  relation  between  two  ideas ;  and  the  doc* 
trine  of  the  Nominalists,  that  it  is  the  expression  of  an  Mreement  or 
disagreement  between  the  meanings  of  two  names.  We  decided  that, 
as  general  theories,  both  of  these  are  erroneous ;  and  that,  although 
propositions  may  be  made  both  respecting  names  and  reapecting  ideajs* 
neitJier  the  one  nor  the  other  c^re  the  subject-matter  of  Propositions 
considered  generally.  We  then  examined  the  different  kinds  of  prop* 
osidons|»  and  we  found  that,  with  the  exception  of  those  which  are 
merely  verbal,  they  assert  five  different  kinds  of  matters  of  fact,  name- 
ly, Existence,  Order  in  Place,  Order  in  Time,  Causation,  and  Resem- 
blance ;  that  in  every  proposition  one  of  these  five  is  either  affirmed,  or 
denied,  of  some  fi^t  or  phenomenon,  or  of  some  object  the  unknown 
source  of  a  fact  or  phenomenon. 

In  distinguishing,  however,  the  different  kinds  of  matters  of  fiict  as* 
serted  in  propositions,  we  reserved  one  class  of  propositions,  which  do 
not  relate  to  any  matter  of  fact,  in  the  proper  sense  of  the  term,  at  all, 
but  to  the  meaning  of  names.  Since  names  and  their  signification  are 
entirely  arbitrarv,  such  propositions  are  not,  strictly  speaking,  susoep* 
tible  of  truth  or  falsity,  but  only  of  conforodity  or  disconformity  to  usage 
or  conventifMi ;  and  all  the  proof  they  are  capable  of,  is  proof  of  usage ; 
proof  that  the  words  have  been  employed  by  others  in  the  acceptation 
m  winch  the  speaker  or  writer  desires  to  use  them.  These  propositions 
occopy,  however,  a  conspicuous  place  in  philosophy ;  and  their  nature 
and  characteristics  are  of  as  mucn  importance  in  logic,  as  those  of  any 
of  the  other  classes  of  propositions  previously  adverted  to. 

If  all  propositions  respecting  the  signification  of  woids,  were  as  sim- 
ple and  unimportant  as  those  which  served  us  for  examples  when  ex» 
anrining  Hoboes'  theory  of  predication,  viz.,  those  of  which  the  subject 
and  preidicate  are  proper  names,  and  which  assert  only  that  those  names 
K 
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have,  or  that  thej  have  not,  been  conventionally  assigned  to  the  same 
individual ;  there  would  be  little  to  attract  to  such  propositions  the 
attention  of  philosophers.  But  the  class  of  merely  verbal  propositions 
embraces  not  only  much  more  than  these,  but  much  more  than  any 
propositions  which  at  first  sight  present  themselves  as  verbal ;  compre- 
hending a  kind  of  assertions  which  have  been  regarded  not  only  as 
relating  to  things,  but  as  having  actually  a  more  intimate  relation  with 
^em  than  any  other  propositions  whatever.  The  student  in  philosophy 
vriQ  perceive  that  I  allude  to  the  distinction  on  which  so  much  stress 
was  laid  by  the  schoolmen,  and  which  has  been  retained  either  under 
the  same  or  under  other  names  by  most  metaphysicians  to  the  present 
day,  viz.,  between  what  were  called  essential,  and  what  were  called 
accidental  propositions,  and  between  essential  and  accidental  properties 
or  attributes. 

§  2.  Almost  all  metaphysicians  prior  to  Locke,  as  v^ell  as  many  since 
his  time,  have  made  a  great  mystetv  of  Essential  Predication,  and  of 
predicates  which  were  said  to  be  of  the  essence  of  the  subject.  The 
essence  of  a  thing,  they  said,  waA  that  without  which  the  thing  could 
neither  be,  nor  be  conceived  to  be.  Thus,  rationality  was  of  the  es- 
sence of  man,  because  without  rationality,  man  could  not  be  conceived 
to  exist.  The  different  attributes  which  made  up  the  essence  of  the 
thing,  were  called  its  essential  properties ;  and  a  proposition  in  which 
any  of  these  were  predicated  of  it,  was  called  an  Essential  Proposi- 
tion, and  was  consiaered  to  go  deeper  into  the  nature  of  the  thing,  and 
to  convey  more  important  mfonnation  respecting  it,  than  any  other 
proposition  could  do.  All  properties,  not  of  the  essence  of  the  thing, 
were  called  its'  accidents ;  were  supposed  to  have  nothing  at  all,  or 
nothing  comparativebr,  to  do  with  its  inmost  nature ;  and  the  proposi- 
tions in  whioi  any  of  these  were  predicated  of  it  were  called  Acciden- 
tal Propositions.  A  connexion  may  be  traced  between  this  distinction, 
which  originated  with  the  schoolmen,  and  the  well  known  do^as  of 
substantia  secunda,  or  general  substances,  and  substantial  forms^  doc- 
trines which  under  varieties  of  language  pervaded  alike  the  Aristote- 
lian and  the  Platonic  schools,  and  of  which  more  of  the  spirit  has  come 
down  to  modem  times  than  mieht  be  conjectured  from  the  disuse  of 
the  phraseology.  The  false  views  of  the  nature  of  classification  and 
generalization  which  prevailed  among  the  schoolmen,  and  of  which 
Siese  dogmas  were  the  technical  expression,  afford  the  only  explanation 
which  can  be  given  of  their  having  nusunderstood  the  real  nature  of 
those  Essences  which  held  so  conspicuous  a  place  in  their  philosophy. 
They  said,  truly,  that  man  cannot  be  conceived  without  rationality. 
But  though  man  cannot,  a  being  may  be  conceived  exactly  like  a  man 
in  all  points  except  that  one  quality,  and  those  others  which  are  the 
conditions  or  consequences  of  it.  All  therefore  which  is  really  true  in 
the  assertion  that  man  cannot  be  conceived  without  rationality,  is  only, 
that  if  he  had  not  rationality,  he  would  not  be  reputed  a  man.  There 
is  no  impossibility  in  conceiving  the  thing,  nor,  for  aught  we  know,  in 
its  existing :  the  impossibility  is  in  the  conventions  of  language,  which 
will  not  allow  the  thing,  eyen  if  it  exist,  to  be  called  by  the  name  which 
is  reserved  for  rational  beings.  Rationality,  in  short,  is  involved  in  the 
meaning  of  the  word  man ;  it  is  one  of  the  attributes  connoted  by  the 
dame.     The  essence  of  man,  simply  means  the  whole  of  the  attributes 
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oonnoted  by  the  word;  and  any  one  of  tboae  attributes  taken  singly^  is 
an  eaaentiai  property  of  man. 

The  doctnnes  which  prevented  the  real  meaning  of  Essences  fiom 
being  onderatood,  not  having  assumed  so  settled  a  shape  in  the  time  of 
Aristotle  and  his  immediate  followers  as  was  afterwards  given  to  them 
by  the  Realists  of  the  middle  ages,  we  find  a  nearer  approach  to  true 
views  of  the  subject  in  the  writings  of  the  ancient  Aristotelians  than  in 
their  more  modem  followers.    Porphyry,  in  his  bagi^e^  approached  so 
near  to  the  true  conception  of  essences,  that  only  one  step  remained  to 
be  taken,  but  this  step,  so  easy  in  wpearance,  was  reserved  for  the 
Nominalists  of  modem  times.     By  altering  any  property,  not  of  the 
essence  of  the  thing,  you  merely,  according  to  Porphyry,  made  a  differ- 
ence in  it;  you  made  it  dXXaiov:  but  by  altering  any  property  which 
vras  of  its  eosence,  you  made  it  another  Aing,  AAAo.*     To  a  modem  it 
is  obvious  that  between  the  change  which  only  makes  a  thing  different, 
and  the  change  which  makes  it  another  thing,  the  only  di^inction  is 
that  in  the  one  case,  though  changed,  it  is  still  called  by  the  same  na^e. 
Thus,  pound  ice  in  a  mortar,  and  being  still  called  ice,  it  is  only  made 
dAJloiov  .*  melt  it,  and  it  becomes  JLlAo,  another  thinff,  namely,  water. 
Now  it  is  really  the  same  thing,  u  e.,  the  same  partides  of  matter,  in 
both  cases ;  and  you  cannot  so  change  anything  that  it  shall  cease  to  be 
die  same  thing  in  this  sense.     The  identity  which  it  can  be  deprived 
of  IS  merely  that  of  the  name :  when  the  thing  ceases  to  be  called  ice, 
it  becxmies  another  thing,  its  essence,  what  constitutes  it  ice,  is  gone ; 
while,  so  long  as  it  continues  to  be  so  called,  nothing  ip  gone  except 
some  of  itB  accidents.    But  these  reflections,  so  easy  to  us,  would  have 
been  difficult  to  persons  who  thought,  as  most  of  the  Aristotelians  did, 
diat  objects  were  made  what  they  were  called,  that  ice  (for  instance) 
Was  nude  ice,  not  by  the  possession  of  certain  properties  to  which 
mankind  have  chosen  to  attach  that  name,  but  b^  participation  in  the 
nature  of  a  certain  general  eubstaHce,  called  Ice  tn  general,  which  sub- 
stance, toTOther  with  all  the  properties  that  belonged  to  it,  inhered  in 
every  individual  pfece  of  ice.    As  they  did  not  consider  these  univenal 
substances  to  be  attached  to  all  general  names  but  only  to  some,  they 
thoagfat  that  an  object  bonowed  only  a  part  of  its  properties  from  an 
universal  substance,  and  that  the  rest  belonged  to  it  individually :  the 
fbnner  they  called  its  essence,  and  the  latter  its  accidents.     The  scho- 
lastic doctrine  of  essences  long  survived  the  theory  on  which  it  rested, 
that  of  the  existence  of  real  entities  corresponding  to  general  terms ; 
and  it  was  reserved  for  Locke,  at  the  end  of  the  seventeenth  century, 
to  convince  philosophers  that  the  supposed  essences  of  classes  were 
merely  the  signification  of  their  names;  nor,  among  the  signal  services 
vfbich  that  great  man  rendered  to  philosophy,  was  there  one  more 
needful  or  more  valuable.! 


__  ichr  ohf  vaea  Sia^oph  npoeyivophni  rivl  trepoiov  fnut  &XX*  al  ftiv  KoivQf 

Tt  Koi  M^Coiflerences  in  the  iccidental  properties)  6,XKoiov  iroiownv  al  6i  ISiairara, 
(difleicncca  in  the  easentifti  properties)  &XXo. — Pobph.,  /m^.,  cap.  iii. 

t  Few  among  the  great  names  in  pmlosophy  have  met  with  a  narder  measure  of  jastioe 
from  the  present  generation  than  Locke;  tnennqnestioned  founder  of  the  analytic  phflos- 
Qphf  of  mind,  but  whose  doctrines  were  first  caricatured,  then,  when  the  reaction  arrived, 
cast  off  by  the  prevailing  school  even  with  pontumely^  and  who  is  now  regarded  by  one  of 
the  cGoflicting  parties  in  philosophy  as  an  apostle  of  heresy  and  sophistry,  while  among 
those  who  stm  adhere  to  the  standard  which  ne  raised,  there  has  been  a  disposition  in  later 
time*  to  sacrifice  h^  reputation  in  fovor  of  Hobbes ;  a  great  writer,  and  a  great  thinker  for 
hM  time,  hot  inferior  to  Locke  not  aoiy  in  sober  judgment  but  even  in  profundity  and  origt 
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•  Now,  as  die  most  familiar  of  the  genex^  names  predicable  of  aa 
object  usually  connotes  not  one  only,  but  several  attributes  of  tbe  object* 
each  of  which  attributes  separately  forms  also  the  bond  of  union  of  some 
class,  and  the  meaning  of  some  general  name;  we  may  predicate  of  a 
name  which  connotes  a  variety  g£  attributes,  another  name  which  con- 
notes only  one  of  these  attributes,  or  sotne  smaller  number  of  them  than 
all.  In  such  cases,  the  tmiversal  affirmative  proposition  will  be  true  ; 
since  whatever  possesses  the  whole  of  any  set  of  attributes,  must  poe- 
sess  any  part  of  that  same  set.  A  prc^xiskion  of  this  sort,  however, 
conveys  no  in^annation  Co  any  one  who  previously  understood  the  whole 
meaning  of  the  terms.  The  propositions,  Every  man  is  a  corporeal 
being.  Every  man  is  a  living  creature,  Every  man  is  rational,  convej 
no  knowledge  to  any  one  who  was  already  aware  of  the  entire  meaning 
of' the  "word  man,  for  the  meaning  of  the  word  includes  all  this:  am^ 
that  every  man  has  the  attributes  connpted  by  all  these  ptedicates,  is 
already  asserted  when  he  is  called  a  man.  Now,  of  this  nature  are  all 
the  {)ropositions  which  have  been  called  essential ;  they  are,  in  fact, 
identical  propositions. 

It  is  true  that  a  proposition  which  predicates  any  attribute,  even 
though  it  be  one  implied  in  the  name,  is  in  most  cases  undenstood  to 
involve  a  tacit  assertion  that  there  exittt  a  thing  corresponding  to  the 
name,  and  possessing  the  attributes  comioted  by  it ;  and  this  unplied 
assertion  may  convey  information,  even  to  those  who  understooa  the 
meaning  of  the  name*  But  all  information  of  this  sort,  conveyed  by 
all  the  essential  propositions  of  which  man  can  be  made  the  subject,  ia 
included  in  the  assertion.  Men  exist.  And  this  assumption  of  real  ex<-> 
istence  b  after  all  only  the  result  of  an  imperfection  of  language.  It 
arises  from  the  ambiguity  of  the  copula,  which,  in  addition  to  its  proper 
office  of  a  mark  to  uiow  that  an  assertion  is  made,  is  also,  as  we  have 
formerly  remarked,  a  concrete  word  connoting  existence.  The  actual 
existence  of  the  subject  of  the  proposition  is  therefore  only  apparently, 
not  really,  implied  in  the  predication,  if  an  essential  one :  we  may 
say,  A  ghost  is  a  disembodied  spirit,  without  believing  in  ghosts.  But 
an  accidental,  or  non-essential,  affirmation,  does  imjuy  the  real  exist- 
ence of  the  subject,  because  in  the  case  of  a  non-existent  subject  there 
is  nothing  for  the  proposition  to  assert.  Such  a  proposition  as.  The 
ghost  of  a  murdered  person  haunts  the  couch  ol  the  murderer,  can 
only  have  a  meaning  if  understood  as  implying  a  belief  in  ghosts ;  for 
since  the  signification  of  the  word  ghost  imphes  nothing  of  the  kind, 
the  speaker  either  means  noithing,  or  means  to  assert  a  thing  which 
he  wishes  to  be  believed  reaUy  to  have  taken  place. 

It  will  be  hereafter  .iseen  that  when  any  important  consequencea 
«»em  to  foUow.  as  in  madieinttics.  from  «i  ewen^  proposido^,  or,  iu 
other  words,  from  a  proposition  involved  in  the  meaning  of  a  name^ 
what  they  really  flow  &om  ib  the  tacit  assumption  of  the  real  existence 

ttal  genius.  Locke,  the  moet  candid  of  philotophen,  and  one  wboae  specalatione  bear  on 
every  tubiect  the  strongest  marks  of  having  been  wrought  out  from  the  materials  of  hk 
own  mhKi,  has  been  mistaken  for  an  unworthy  plagiarist,  while  Hobbes  has  been  extolled 
as  haying  anticipated  many  of  his  leading  doctrmes.  He  did  anticipate  manv  of  them,  and 
the  present  is  an  instance  m  what  manner  it  was  generally  done.  They  both  rejected  the 
scholastic  doctrine  of  essences ;  but  Locke  understood  and  explained  what  these  supposed 
essences  really  were ;  Hobbes,  instead  of  explaining  the  distinction  between  essential  and 
accidental  properties,  and  between  essential  and  accidental  proportions,  jumped  over  it, 
and  save  a  definition  which  suits  at  moat  only  essential  propoailioua,  and  scarcely  those,  aa 
tha  oefinitian  of  Proposition  ia  gmenL 
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Hi  the  object  bo  namecL  Apart  from  this  aMCuaption  of  real  exntence,. 
the  claw  of  propoaitioQfl  in.  which  the  predicate  10  of  the  essence  of  the 
subject  (that  ia,  in  which  the  predicate  connotes  the  whole  or  part  of. 
what  the  subject  connotes,  but  nothing  besides),  answers  no  purpose 
but  that  of  qnfbldinff  the  whole  or  some  part  of  the  meaning  ot  the 
name,  to  those  who  aid  not  preyiously  know  it.  Accordingly,  the  most 
usefol,  and  ia  strictness  the  only  useful,  kind  of  essential  propositions, 
are  Definitions  r  which,  to  be  complete,  should  unfbld  the  whole  of 
what  is  involTed  in  the  meanii^  of  the  ^ord  defined ;  that  is  (when  it 
is  a  connorarive  word),  the  whole  of  what  it  connotes.  In  defining  a 
name,  howeyer,  it  is  not  usual  to  specify  it&^entire  connotation,  but  so 
muck  only  as  is  sufficient  to  mark  out  the  objects  usually  denoted  by 
it  inxa  all  other  known  obiects.  And  sometimes  a  merely  accidentid 
property,  not  involTed  in  toe  meaning  of  the  name,  answers  this  pur- 
pose equally  well  The  various  kinds  of  definition  which  these  dis* 
tinctions  give  rise  to,  and  the  purposes  to  which  they  are  respectively 
subservient,  will  be  ininutely  considered  in  the  proper  place. 

f  3.  According  to  the.  above  view  of  essential  propositions,  no  prop* 
oBition  cau  be  reckoned  such  which  relates  to  an  individual  by  name, 
that  is,  in  which  the  subject  is  a  proper  name.  IndividualB  have  no 
MBCinrnifi  When  the  schoolmen  talked  of  the  essence  of  an  individual* 
they  did  not  mean  the  properties  implied  in  its  nfune,  for  the  names 
of  individuals  in^ly  no  properties.  They  regarded  as  of  the  essence  of 
an  individual  whatever  was  of  the  essence  of  the  species  in  which  thev 
were  accustomed  to  place  that  individual ;  t.  s.,  ot  the  class  to  whi<A 
it  was  most  familiarly  referred,. and  to  which,  therefore,  they  conceived 
that  it  by  nature  belonged.  Thus,  because  the  proposition,  Man  is  a 
rttional  being,  was  an  essential  proposition,  they  affirmed  the  same 
thing  of  the  proposition,  Julius  CaBsar  is  a  rational  being.  This  folr 
loired  very  naturaUy  if  genera  and  species  were  to  be  considered  as 
entities,  distinct  fitom,  bui;  inhering  in,  the  individuals  composing  them. 
UmoM  was  a  substance  inhering  in  eash  individual  man,  me  es$€nc€  oS 
man  (wbatever  that  mieht  mean),  was  naturally  supposed  to  accom- 
pmy  it;  to  inhere  in  «John  Thompson,  and  form  die  common  essence 
of  Thtnnpson  and  Julius  Cassar.  It  might  then  be  fairly  said,  that  ra* 
tionality,  being  of  the  essence  of  Man,  was  of  the  essence  also  of  ' 
ThompsoxL  But  if  Man  altogether  be  only  the  individual  men  and  a 
name  bestowed  upon  them  in  consequence  of  certain  cOmmou  proper- 
ties, what  becomes  of  John  Thompson's  essence  1 

A  fundamental  error  is  seldom  expelled  from  philosophy  by  a  single 
vietofy.  It  retreats  slowly,  defends  every  inch  of  ground,  and  often 
retains  a  fixating  in  some  remote  fastness  a^r  it  has  been  driven  finom 
the  open  country.  The  essences  of  individuals  were  an  unmeaning 
figment  arising  from  a  misapprehension  of  the. essences  of  classes,  yet 
even  Locke,  when  he  extirpated  the  parent  error,  could  not  shake 
himself  free  from  that  which  was  its  fruit  He  distinguished  two  sorts 
of  essences,  Real  and  Nominal.  His  nominal  essences  were  the  es- 
sences of  classes,  explained  nearly  as  we  have  now  explained  them. 
Nor  is  anything  wanting  to  render  the  third  book  of  Locke's  Essay  a 
nearly  perfect  treatise  on  the  connotation  of  names,  except  to  fi-ee  its 
language  finom  the  assumption  of  what  are  called  Abstract  Ideas,  which 
i^fertunately  is  involved  in  the  phraseology,  although  not  necessarily 
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connected  with  the  thoughts,  contained  in  that  immortal  Third  Book.* 
But,  besides  nominal  essences,  he  admitted  real  essenoes,  or  essences 
of  individual  objects,  which  he  supposed  to  be  the  causes  of  the  sensi- 
ble properties  of  those  objects.  We  know  not  (said  he),  what  these 
are  (ana  this  acknowledgment  rendered  the  fiction  comparatively  in- 
nocuous) ;  but  if  we  did,  we  could,  from  them  alone,  demonstrate  the 
sensible  properties  of  the  object,  as  the  properties  of  the  triangle  are 
demonstrated  from  the  definition  of  the  triangle.  I  shall  have  occasion 
to  revert  to  this  theory  in  treating  of  Demonstration,  and  of  the  con- 
ditions under  which  one  property  of  a  thing  admits  of  being  demon- 
strated from  another  property.  It  is  enough  here  to  remark  that 
according  to  this  definition,  the  real  essence  of  an  object  has,  in  the 
progress  of  physics,  come  to  be  conceived  as  nearly  equivalent,  in  the 
case  of  bodies,  to  their  corpuscular  structure :  what  it  is  now  supposed 
to  mean  in  the  case  of  any  other  entities,  I  would  not  take  upon  my- 
self to  define. 

« 

§  4.  An  essential  proposition,  then,  is  one  which  is  purely  verbal ; 
which  asserts  of  a  thmg  under  a  particular  name,  only  v^at  is  asserted 
of  it  in  the  fa^t  of  calling  it  by  that  name ;  and  which  therefore  eidier 
gives  no  information,  or  gives  at  respecting  the  name,  not  the  thing. 
Non-essential,  or  accidental  propositions,  on  the  contrary,  may  be  called 
Real  Propositions,  in  opposition  to  VerbaL  They  predicate  of  a  thing, 
some  fact  not  involvea  in  thd  signification  of  the  name  by  which  tbe 
proposition  speaks  of  it ;  some  attribute  not  connoted  by  that  name. 
Such  are  all  propositions  concerning  things  individually  designated, 
and  all  general  or  particular  propositions  in  which  the  predicate  con- 
notes any  attribute  not  connoted  by  the  subject  All  these,  if  true,  add 
to  our  knowledge :  they  convey  information  not  already  involved  in  the 
Jiames  employed.  When  I  am  told  that  all,  or  even  that  some  objects, 
which  have  certain  qualities,  or  which  stand  in  certain  relations,  have 
also  certain  other  qualities,  or  stand  in  certain  other  relations,  I  learn 
from  this  proposition  a  new  fact ;  a  fact  not  included  in  my  knowledge 
of  the  meanmg  of  the  words,  nor  even  of  the  existence  of  Things 
answering  to  the  signification  of  those  words.  It  is  this  class  of  propo- 
sitions only  which  are  in  themselves  instructive,  or  from  which  any 
instructive  propositions  can  be  inferred. 

Nothing  has  probably  contributed  more  to  the  opinion  so  commonly 
prevalent  of  the  futility  of  the  school  logic,  than  the  circumstance  that 
almost  all  the  examples  used  in  the  common  school  books  to  illustrate 
the  doctrines  of  predication  and  of  the  syllogism,  consist  of  essential 
propositions.  They  were  usually  taken  either  from  the  branches  or 
from  the  main  trunk  of  the  Predicamental  Tree,  which  included  nothing 
but  what  was  of  the  essence  of  the  species  :  Omne  corpus  est  svhstaiUia.^ 
Omne  animal  est  corpus,  Omnis  homo  est  corpus,  Omnis  homo  est  aiti- 
malf  Omnis  homo  est  rationalis,  and  so  forth.    It  is  far  from  wonderful 

*  The  alwayi  acute  and  often  prafoand  author  of  An  OutHne  of  Semaiology  (Mr.  B.  H. 
Smart)  justly  aaya,  "  Locke  will  be  much  more  intelli^ble  if.  in  the  majority  of  places,  we 
aubetitute  ^  the  knowledge  of  *  ibr  what  he  calla,  *  the  idea  m*  **  (p.  )0).  Among  the  many 
criticisms  upon  Locke's  use  oi  the  word  Idea,  thia  is  the  onlY  one  wnich^  as  it  appears  to 
me,  precisely  hits  the  mark ;  and  1  quote  it  for  the  additional  reason  that  it  precisely  ex* 
presses  the  point  of  diilerence  respecting  the  import  of  Propoeitions,  between  my  Tiew  and 
what  I  have  called  the  Conceptualist  Tiew  of  tnem.  Where  a  Conceptualist  aaya  that  m 
name  or  a  proposition  expresses  our  Idea  of  a  thing,  I  should  genenlly  say  (inttead  of  our 
Idea)  our  Knowledge,  or  Belief,  concerning  the  thing  itael£ 
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that  the  syllogiatic  art  should  hove  been  thought  to  be  of  no  use  in 
assisting  correct  reasoning,  when  almost  the  only  propositions  which, 
in  the  hands  of  its  professed  teachers,  it  was  employed  to  prove,  were 
such  as  every  one  assented  to  without  proof  the  moment  ne  compre- 
hended ihe  meaning  of  the  words:  and* stood  exactly  on  a  level,  in 
point  Q^  evidence,  with  the  premises  fixmi  which  thev  were  drawn.  I 
have,  therefore,  throughout  this  virork,  studiously  avoided  the  employ- 
ment of  essential  propositions  as  examples,  exeept  where  the.  nature  of 
the  principle  to  be  illustrated  specificeilly  requited  them. 

.§  $,  With  respect  to  propositions  which  do  convey  information, 
which  aaaert  something  of  a  Thing,  under  a  name  that  does  not  already 
presapppse  what  is  about  to  be  asserted,  there  are  two  different  aspects 
m  which  these,  or  rather  such  of  them  as  are  general  propositions,  may 
be  considered :  we  may  either  look  at  them  as  portions  of  specula- 
tive truth,  or  as  memoranda  for  practical  use.  According  as  we  con* 
sider  propositions  in  one  or  the  other  of  these  lights,  their  import  may 
be  conveniently  expressed  in  one  or  in  the  odier  of  two  formulas. 

Accoxxling  to  the  formula  which  we  have  hitherto  employed,  and 
which  is  best  adapted  to  express  the  import  o£  the  proposition  as  a 
poition  of  oar  theoretical  knowledge.  All  men  are  mortal,  means  that 
the  attributes  of  man  are  always  accompanied  by  the  attribute  mor- 
tality :  No  men  are  gods,  means  that  the  attributes  of  man  are  never 
accompanied  by  the  attributes,  or  at  least  never  by  all  the  attributes, 
of  a  god.  But  when  the  proposition  is  considered  as  a  memorandum 
for  practical  use,  we  shall  find  a  diSerent  mode  of  expressing  the  same 
meanii^  better  adapted  to  indicate  the  office  which  the  proposition 
performs.  The  practical  use  of  a  proposition  b  to  apprise  or  remind 
us  what  we  have  to  expect  in  any  mdividual  case  which  comes  within 
die  assertion  contained  in  the  proposition.  In  reference  to  this  pur- 
pose, the  proposition.  All  men  are  mortal,  means  that  the  attributes  of 
man  are  evidence  of^  are  a  math  lof^  mortality ;  an  indication  by  which 
the  presence  of  that  attribute  is  made  mamfest.  No  men  are  gods, 
means  that  the  attributes  of  man  are  a  mark  or  evidence  that  some  or 
all  of  the  attributes  of  a  god  are  not  there ;  that  where  the  former  are, 
we  need  not  expect  to  find  the  latter. 

These  two  forms  of  expression  are  at  bottom  equivalent ;  but  the 
one  points  the  attention  more  directly  to  what  a  proposition  means,  the 
latter  to  the  manner  in  which  it  is  to  be  used. 

Now  it  is  to  be  observed  that  Reasoning  (the  subject  to  which  we 
axe  next  to  proceed)  is  a  process  into  which  propositions  enter  not  as 
ultimate  resiUts,  but  as  means  to  the  establishment  of  other  proposi- 
tions. We  may  expect,  therefore,  that  the  mode  of  exhibiting  the 
import  of  a  general  proposition  which  shows  it  in  its  application  to 
practical  use,  will  best  express  the  function  which  propositions  per- 
form in  Reasoning.  And  accordingly,  in  the  theory  of  Keasoning,  the 
mode  of  viewing  &e  subject  which  considers  a  Proposition  as  asserting 
diat  one  fiict  or  phenomenon  is  a  mark  or  evidence  of  another  fact  or 
{dienomenon,  wm  be  found  afanoet  indispensable.  For  the  purposes 
of  that  Theory,  the  best  mode  of  defining  the  import  of  a  proposition 
is  not  the  mode  which  shows  the  most  clearly  what  it  is  in  itself,  but 
that  which  most  distinctly  suffgests  the  manner  in  which  it  may  be 
made  available  for  advancing  mm  it  to  other  propositions. 


fO  HASBS  JLXn  FROFOfITIOB0» 


CHAPTER  Vn. 

OP  TBE  NATURE  OP  CLAB3IPICATI0N,  Ain>  THB  PITB  PBBDICABLBB. 

.  §  1.  In  examining  into  the  nature  of  general  propositions,  we  have 
adverted  much  less  than  is  usual  with  Logicians,  to. the  ideas  of  a 
Class,  and  Classification ;  ideas  which,  since  the  Realist  doctrine  of 
General  Substances  wont  out  of  vogue,  have  formed  the  basis  of  almost 
every  attempt  at  a  philosophical  theory  of  gener^  terms  and  general 
propositions.  We  nave  considered  ^neral  names  as  having  a  mem- 
mg,  quite  independently  of  their  bemg  the  names  of  dasses.  That 
circumstance  is  in. truth  accidental,  it  being  whoUy* immaterial  to  die 
signification  of  the  name  whether  there  are  many  objects  or  only  one 
to  which  It  happens  to  be  applicable,  or  whether  there  be  any  at  aU 
-God  is  as  mudi  a  general  term  to  the  Christian  or  the  Jew  as  to  the 
Polytheist ;  and  dragon,  hippogriff,  chimera,  mennaid,  ghost,  are  aa 
much  so  as  if  real  objects  existed,  corresponding  to  those  namea. 
Every  name  the  signification  of  which  is  constituted  by  attributes,  is 
potentially  a  name  of  an  indefinite  number  of  objecti ;  but  it  needs 
not  be  actually  the  name  of  any ;  and  if  of  any,  it  may  be  the  name  of 
only  one.  As  soon  as  we  employ  a  name  to  ccmnote  attributes,  the 
things,  be  they  more  or  fewer,  which  happen  to  possess  those  attri» 
butes,  are  constituted,  ipto/aeto,  a  class.  But  in  predicating  the  name 
we  predicate  only  the  attributes ;  and  the  ftct  ot  belonging  to  a  class 
does  not,  in  ordinary  cases,  come  into  view  at  alL 

Although,  however,  Predication  does  not  preBU|>pose  Classification, 
imd  although  the  theory  of  Names  and  of  Propositions  is  not  cleared 
up,  but  only  encumbered,  by  intruding  die  idea  of  classificadon  into 
it,  there  is  nevertheless  a  close  connexion  between  Classification,  and 
the  employment  of  General  Names.  By  every  general  name  whieh 
we  introduce,  we  create  a  class,  if  there  be  any  existing  things  to 
compose  it ;  that  is,  any  Things  corresponding  to  the^  signification  of 
the  name.  Classes,  therefi^re,  mostly  owe  their  existence  to  general 
language.  But  general  language,  also,  though  that  is  not  the  most 
common  case,  sometimes  owes  its  existence  to  classes.  A  general^ 
which  is  as  much  as  to  say  a  significant,  name,  is  indeed  mostly  intro- 
duced because  we  have  a  signification  to  express  by  it;  because  wo 
need  a  word  by  means  of  which  to  predicate  the  attributes  which  it 
cohnotes.  But  it  is  also  true  that  a  name  is  sometimes  introduced  be- 
cause we  have  found  it  convenient  to  create  a  class ;  because  we  hove 
thouffht  it  useful  for  the  regulation  of  our  mental  operations,  that  a 
certain  group  of  objects  should  be  thought  of  together.  A  naturalist, 
for  purposes  connected  with  his  particular  science,  sees  reason  to  dis« 
tribute  the  animal  or  vegetable  creation  into  certain  groups  rather 
than  into  any  others,  and  he  requires  a  name  to  bind,  as  it  were,  each 
of  his  groups  together.  It  must  not,  however,  be  siroposed  that  such 
names,  when  introduced,  differ  in  any  respect,  as  to  their  mode  of  sig- 
nification, from  other  coimotative  names.  The  classes  which  they  de> 
note  are,  as  much  as  any  other  classes,  constituted  by  certain  common 
attributes ;  and  their  names  are  significant  of  those  attributes,  and  of 
nothing  else.  The  names  of  Cuvier's  classes  and  orders,  Planti^ 
grades,  Digi^igradet^  See,,  axe  as  modi  the  ezpressioa  of  attributes,  as 
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ifthoae  names  had  preceded,  instead  of  growing  out  of^  Ua  Clawifica- 
tion  of  Animalft.  Tbe  only  peculiarity  of  the  case  is,  that  the  conve- 
nience of  ciasaificadon  was  here  the  primary  motive  for  introducing  the 
names;  while  in  other  cases  t^  name  is  introduced  as  a  means  of 
predication,  and  the  fixmation  of  a  class  denoted  by  it  is  only  an  indi- 
rect consequence. 

The  principles  wUdi  ongtt  to  regulate  Classification  as  a  logipal 
process  sube^rient  to  the  investigation  of  truth,  cannot  be  discussed  to 
any  purpose  until  a  much  later  stage  of  our  inquiry.  But,  of  classifi- 
cation aa  resulting  from,  and  implied  in,  the  fact  of  employing  general 
language,  we  cannot  forbear  to  treat  here,  without  leaving  the  theory 
of  general  names,  and  of  their  employment  in  oredication,  mutilated 
andfixmlesB. 

f  2.  This  portion  of  th*  theory  of  general  language  is  the  subject  of 
what  is  termed  the  doctrine  of  die  Predicables  ;• — a  set  of  distinctions 
handed  down  firom  Aristotle  and  his  fiiUower,  Porphyry,  many  of 
which  have  taken  a  firm  root  in  scientific,  and  some  of  them  even  in 
popular,  phraseology.  The  Predicables  are  a  fivefold  divbion  ofGen- 
enl  Names,  not  grounded  as  usual  upon  a  difference  in  their  mean- 
ing, that  is,  in  the  attribute  which  they  connote,  but  upon  a  difference 
in  die  kind  of  class  ^Hiich  they  denote.  We  may  preoicate  of  a  thing 
fife  diflEerent  varieties  of  class-name  :-* 

A  gemu  of  the  thing        (y^«c)« 

A  ipeeies  (sidof ). 

A  dijperentip,  (dco^opd). 

A  froprUtm  ^Uk&»y 

An  ooddeM  (di^^tjO^li^^). 

It  10  to  be  remarked  of  these  distinctions,  that  they  express,  not 
what  the  predicate  is  in  its  own  meaning,  but  what  relation  it  beats  to 
the  solject  of  which  it  happens  on  the  particular  occasion  to  be  predi- 
cated. There  are  not  some  names  which  are  exclusivelv  genera,  and 
others  which  are  exclusively  species,  or  diflbrentisB:  out  the  same 
name  is  refi^rred  to  one  or  another  Predicable,  according  to  the  sub- 
ject of  which  it  is  predicated  on  the  particular  occasion.  Animal,  for 
instance,  is  a  genus  with  respect  to  Man,  or  John ;  a  species  with  re- 
ject to  Substenee  or  Being.  Rectangular  is  one  of  the  Differentia  of 
a  geometrical  square  :  it  is  merely  one  of  the  Accidentia  <^  the  table 
on  vrfaich  I  am  writing.  The  words,  eenus,  species,  '&c.,  are  therefore 
lelatiTe  terms ;  they  are  names  applied  to  certain  predicates,  to  ext 
press  the  relation  between  them  and  some  given  subject :  a  relation 
graoaded,  as  we  shall  seoi  not  upon  what  the  predicate  connotes,  but 
apon  the  class  which  it  denotes*  and  upon  the  place  which,  in  some 
given  dassifioation,  that  class  occupies  relatively  to  the  particular 
mbyt 


§  3.  Of  these  five  names,  two,  Oenus  and  Species,  are  not  only  used 
by  naturalists  in  a  technical  acceptation  not  precisely  agreeing  widi 
their  philosophical  meaning,  but  have  also  acquired  a  popular  accep- 
iBtioa,  much  more  general  than  either.  In  this  popular  sense  any  two 
classes,  one  of  which  includes  the  whole  of  the  other  and  more,  may 
he  eaUed  a  G^ius  and  a  Species.  Such,  fin*  instance,  are  Animal  and 
Man ;  Man  and  Mi^emalician.  Animal  is  a  oeaus ;  Man  and  Brute 
L 


82  NAIIS8   AN1>  PROPOSITIOlfB. 

# 

are  its  two  specioB ;  or  we  may  divide  it  into  a  greater  nainber  of 
species,  as  man,  horse,  dog,  &c.  Bipeds  or  two-footed  animal,  may 
also  be  considered  a  genus,  of  which  man  and  bird  are  two  speciei^ 
Tkute  isa  genus,  of  which  sweet  tastof  sour  taste,  salt  taste,  &c.,  are 
species.  Virtme.  is  a  genus ;  justice,  prudence,  courage,  fortitude, 
generosity,  &C4  are  its  species. 

The  same  class  which  is  a  genus  wiA  reference  to  the  sub-classes 
or  species  included  in  it,  may  be  itself  a  species  vrith  reference  to  a 
more  comprehensive,  or,  as  it  is  often  called,  a  superior^  genus.  Man 
is  a  species  with  reference  to  animal,  but  a  genus  with  reference  to 
the  species  mathematician.  Animal  is  a  genus,  divided  into  two 
species,  man  and  brute;  but  animal  is  also  a  species,  which,  with 
another  species,  vegetable,  makes  up  the  genus,  oigamsed  being. 
Biped  is  a  genus  with  reference  to  man  and  bird,  but  a  species  with 
respect  to  the  superior  eenus,  animal.  Taste  is  a  genus  oivided  into 
species,  but  also  a  species  of  the  genus  sensation.  Virtue,  a  genus 
with  reference  to  justice,  temperance,  &c.,  ts  one  of  the  species  of  the 
genus,  mental  audity. 

In  thb  popular  sense  the  words  G^entts  and  Species  have  passed 
into  common  discourse.  And  it  should  be  observed  that,  in  ordinary 
parlance,  not  the  name  of  the  class,  but  the  class  itself,  is  said  to  be 
the  genus  or  species ;  not,  tf  course,  the  class  in  the  sense  of  each 
individual  of  that  class,  but  the  individuals  collectively,  considered  as 
an  aggregate  whole  ;  the  names  by  which  the  class  is  designated  being 
then  allied  not  the  genus  or  species,  but  the  generic  or  specific  name. 
And  this  is  an  admissible  form  of  expression ;  nor  is  it  ot  any  import- 
ance which  of  the  two  modes  of  speaking  we  adopt,  provided  the  rest 
of  our  language  is  consistent  with  it ;  but  if  we  cfdl  the  class  itBelf  the 
genus,  we  must  not  talk  of  predicating  the  genus.  We  predicate  of 
man  the  name  mortal ;  and  by  predicating  the  name,  wp  may  be  said» 
in  an  intelligible  sense,  to  predicate  what  the  name  expresses,  the 
aUrihute  mortality ;  but  in  no  allowable  sense  of  the  word  predication 
do  we  predicate  of  man,  the  clasi  mortaL  We  predicate  of  him  the 
fact  oioelonging  to  the  class. 

By  the  Aristotelian  logicians,  the  terms  ffenus  and  species  were 
used  in  a  more  restricted  sense.  They  did  not  admit  every  class 
which  could  be  divided  into  other  classes  to  be  a  genus,  or  every  class 
which  could  be  included  in  a  larger  class  to  be  a  species.  Animal 
was  by  them  considered  a  genus :  and  man  and  brute  co-ordinate 
ipecies  under  that  genus :  biped  would  not  have  been  admitted  to  be 
a  genus  with  reference  to  man,  but  a  proprium  or  aecidene  only.  It 
was  requisite,  according  to  their  theory,  that  genus  and  species  should 
be  of  the  enence  of  the  subject  Animal  was  of  the  essence  of  man  ; 
hiped  was  not.  And  in  every  classification  they  considered  some  one 
class  as  the  lowest  or  infima  species ;  man,  for  instance,  was  a  loweat 
species.  Any  further  divisions  into  which  the  class  might  be  capable 
of  being  broken  down,  as  man  into  white,  black,  and  red  man,  or  into 
priest  and  layman,  they  did  not  admit  to  be  species. 

It  has  been  seen,  however,  in  the  preceding  chi^ter,  that  the  dis- 
tinction between  the  essence  of  a  class,  and  the  attributes  or  properties 
which  are  not  of  its  essence, — a  distinction  which  has  given  occasion 
to  so  much  abstruse  speculation,  and  to  which  so  mysterious  a  charac- 
ter was  formerly,  an^  by  many  writers  is  still,  attached, — amounts  to 
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nothisig  mare  dian  the  diiforenoe  between  those  attributes  of  the  chus 
which  are,  and  thoae  which  are  not,  involved  in  the  aignification  of  the 
daaa-name.  As  applied,  to  individaals,  the  word  Essence,  we  found, 
has  no  meaning,  except  in  connexion  with  the  exploded  tenets  of  the 
fiealists ;  and  what  the  schoolmen  chose  to  call  the  essence  of  an  indi- 
Tidoal,  was  atmply  the  essence  of  the  class  to  which  that  individual 
was  most  ftmiliarly  referred. 

Is  there  no  difierenoe,  then,  except  this  merely  verbal  one,  between 
the  rlaniifm  wlvich  the  sdioofaben  admitted  to.  be  genera  or  ^Mcies,  and 
dioee  to  which  they  refused  the  title  ]  I^  it  an  error  to  reeazd  some  of 
the  differences  which  exist  among  objects  as  difibrences  inllnmd  (jgtnert 
or  <pecteX  and  others  only  as  dinerences  in  the  accidents  1  Were  the 
aehoolmen  right  or  wrong  in  giving  to  some  of  the  classes  into  which 
things  may  be  divided,  dlie  name  of  kinds,  and  considering  others  as 
aeoandary  divisions,  grounded  upon  dUfeienoes  of  a  comparatively 
superficial  nature  ?  Examination  will  show  that  the  Aristotelians  did 
mean  aomething  by  this  dbtinction,  and. something  important;  but 
which,  being  but  indistinctly  conceived,  was  inadequately  expressed 
by  the  i^uuseoloffy  of  essences,  and  by  the  various  other  modes  of 
^leeeh  to  which  taej  had  recourse. 

f  4.  It  is  a  fundamental  principle  in  logic,  that  the  power  of  framing 
elaaaes  is  unlimited,  as  long  as  there  is  any  (even  the  smallest)  differ- 
ence to  found  a  distinction  upon.  Take  any  attribute  whatever,  and 
if  some  thinss  have  it,  and  oUiers  have  not,  we  may  ground  upon  the 
attribute  a  division  of  aU  things  into  two  classes ;  and  we  actually  do 
so,  the  moment  we  create  a  name  which  connotes  the  attribute.  The 
number  of  possible  classes,  therefore,  is  boundless ;  and  there  are  as 
many  actual  classes  (either  of  real  or  of  imaginary  things)  as  there  are 
general  names,  positive  and  negative  together. 

Bat  if  we  contemplate  any  one  of  the  classes  so  formed,  such  as  the 
dasa  animal  or  plant,  or  the  class  sulphur  or  phosphorus,  or  the  class 
white  or  rad,  and  consider  in  what  particulars  the  mdividuals  included 
in  the  class  differ  from  those  which  do  not  come  within  it,  we  find  a 
very  remarkable  diversity  in  this  respect  between  some  classes  and 
olfaeia.  There  are  some  classes,  the  things  contained  in  which  differ 
from  other  things  only  in  certain  particulars  which  may  be  numbered ; 
while  others  differ  in  more  than  can  be  numbered,  more  even  than  we 
need  ever  expect  to  know.  Some  classes  have  little  or  nothing  in 
common  to  characterize  them  by,  except  precisely  what  is  connotq4 
by  the  name :  white  things,  for  example,  are  not  distinguished  by  any 
ooraoton  properties  except  whiteness ;  or  if  they  are,  it  is  only  by  such 
as  are  in  some  way  dependent  upon,  or  connected  with,  whiteness. 
But  a  hundred  generations  have  not  exhausted  the  common  properties 
of  animals  or  of  plants,  of  sulphur  or  of  phosphorus ;  nor  do  we  suppose 
them  to  be  exhaustible,  but  proceed  to  new  observations  and  experi- 
ments, in  the  full  confidence  of  discovering  new  properties  which  were  ' 
by  no  means  implied  in  those  we  previoufldy  knew.  While,  if  any  one 
were  to  propose  for  investigation  tlie  common  properties  of  aU  things 
which  are  of  the  same  color,  the  same  shape,  or  the  same  specific 
giavily,  the  absurdity  would  be  palpable.  We  have  no  ground  to 
believe  that  any  such  common  properties  exist,  except  such  as  mav  be 
shown  to  be  involved  in  the  supposition  itself,  or  to  be  derivable  from 
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It  by  some  lawof  cfmsadon.  It  appears,  therefore,  diat  the  propextiea, 
on  which  we  ground  our  claasea,  sometimes  exhaust  all  that  the  class 
has  in  common,  or  contain  it  all  by  some  mode  of  implication ;  but  in 
other  instances  we  make  a  selection  of  a  few  properties  from  among 
not  only  a  greater  number,  but  a  number  inexnausdble  by  us,  and  to 
which  as  we  know  no  bounds,  they  may,  so  far  as  we  are  concerned, 
be  regarded  as  infinite. 

There  is  no  impropriety  in  sayinff  th^t  of  these  two  classifications, 
the  one  answerq  to  a  much  more  ramcal  distinction  in  the  things  them* 
•elves,  than  the  other  does.  And  if  any  one  even  chooses  to  say  that 
the  one  classification  is  made  by  nature,  the  other  by  us  for  our  conve- 
nience, he  wiU  be  right ;  proyided  he  means  no  more  than  this — that 
where  a  certain  apparent  difierence  between  things  (although  perhaps 
in  itself  of  little  moment)  answers  to  we  know  not  what  number  of 
other  differences,  pervading  not  only  their  known  properties  but  prop- 
erties yet  undiscorered,  it  is  not  optional  but  imperative  to  recognize 
this  difference  as  the  foundation  of^a  sp€>cific  distinction :  while,  on  the 
contrary,  differences  that  are  merely  finite  and  determinate,  like  those 
designated  bv  the  words  white,  black,  or  red,  may  be  disregarded  if 
the  purpose  tor  which  the  classification  is  made  does  not  require  atten- 
tion to  those  particular  properties.  The  differences,  however,  are  made 
by  nature,  in  both  cases ;  while  the  recognition  of  those  differences  as 
grounds  of  classification  and  of  naming,  is,  equally  in  both  cases,  the  act 
of  man :  only  in  the  one  case,  the  ends  of  languaffe  and  of  classification 
would  be  subverted  if  no  notice  vrere  taken  of  the  difference,  while  in 
the  other  case,  the  necessity  of  taking  notice  of  it  depends  upon  the 
importance  or  unimportance  of  the  particular  qualities  in  which  the 
difference  happens  to  consist. 

Now,  these  classes,  distinguished  by  unknown  multitudes  of  prop- 
erties, and  not  solely  by  a  few  determinate  ones,  are  the  only  classes 
which,  by  the  Aristotelian  logicians,  were  considered  as  genera  or 
species.  Differraices  which  extended  to  a  certain  property  or  proper- 
ties, and  there  terminated,  they  considered  as  di£»rences  only  in  the 
accident  of  things ;  but  where  any  class  differed  firom  other  thinn  by 
an  infinite  series  of  differences,  known  and  udknown,  they  considered 
the  distinction  as  one  of  kind,  imd  spoke  of  it  as  beine  an  essential 
difference,  which  is  also  one  of  the  usual  meanings  of  mat  vague  ex- 
pression at  the  present  day. 

Conceiving  the  schoolmen  to  have  been  justified  in  drawing  a  broad 
line  of  separation  between  these  two  kinds  of  classes  and  of  class-dis- 
tinctions, I  shall  not  only  retain  the  division  itself  but  continue  to 
express  it  in  their  language.  According  to  that  language,  the  proxi- 
mate (or  lowest)  Kind  to  which  any  individual  is  referable,  is  called 
its  species.  Conformably  to  this.  Sir  Isaac  Newton  would  be  said  to 
be  of  the  species  man.  There  are  indeed  numerous  sub-classes  in- 
cluded in  the  class  man,  to  which  Sir  Isaac  Newton  also  belongs ;  as, 
for  example.  Christian,  and  Englishman,  and  Mathematician.  But 
these,  though  distinct  classes,  are  not,  in  our  sense  of  the  term,  distinct  \ 
Kinds  of  men.  A  Christian,  for  example,  differs  fix>m  other  human 
beings ;  but  he  differs  only  in  the  attribute  which  the  word  expresses, 
namely,  belief  in  Christianity,  and  whatever  else  that  implies,  either  aa 
involved  in  the  fiust  itself,  or  connected  with  it  through  some  law  of 
cause  and  effect.   We  should  never  think  of  inquiring  what  propeitieB, 
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ancomiected  with  ChristMnity,  are  comiiMm  to  all  Christians  and  pe- 
culiar to  them ;  while  in  regard  to  all  Men,  physiologists  are  perpetu- 
ally carrying  on  such  an  inquiry ;  nor  is  the  answer  ever  likely  to  he 
GQo^ieted.  Man,  therefore,  we  may  be  permitted  to  call  a  flpeciea ; 
Christian,  or  MathematiciaA,  we  cannot. 

Note  here,  that  it  is  by  no  means  intended  to  imply  ^Kt  there  may 
not  he  different  Kinds,  or  logical  species,  of  man.  The  various  races 
and  temperaments,  the  two  sexes,  and  even  the  Yarious  ages,  may  be 
differences  of  kind,  within  our  meaning  of  the  term.  I  say,  thev  may 
he ;  I  do  not  say,  they  are.  For  in  the  progress  of  physiology  it  may 
be  made  out,  ^at  the  differences  whicn  distinguistk  different  races, 
sexes^  &c.,  firom  one  another,  follow  as  conseguences,  under  laws  of 
nature,  fiom  some  one  or  a  few  primary  difierences  which  can  be  pre- 
cisely determined,  and  which,  as  the  phrase  is,  acoomUfor  all  the  rest. 
If  this  be  so,  these  are  not  distinctions  in  kind ;  410  more  than  Chris- 
tian, Jew,  Mussulman,  and  Pagan,  a  difference  which  also  carries 
many  consequences  along  with  it.  And  in  this  way  classes  are  often 
mistaken  fefr  real  kinds,  vriiich  are  afterwards  proved  not  to  be  so. 
But  if  it  shall  turn  out,  that  the  differences  are  not  capable  of  being 
accounted  for,  then  man  and  woman,  Caucasian,  Mongolian,  and  Ne- 
gro, AcCi^  axe  really  diffbrent  Kinds  of  human  beings,  and  entitled  to 
be  ranked  as  species  by  the  logician;  though  not  by  the  naturalist. 
For  (ba  already  hinted)  the  word  species  is  used  in  a  very  different 
aignincation  in  logic  and  in  natural  history.  By  the  naturalist,  organ- 
ised beings  are  never  said  to  be  of  different  species,  if  it  is  supposed 
that  they  could  possibly  have  descended  firom  the  same  stock.  That, 
however,  is  a  sense  artificially  given  to  the  word,  for  the  technical  pur- 
poses of  a  particular  science.  To  the  logician,  if  a  negro  and  a  incite 
man  difier  in  the  same  manner  (however  less  in  degree),  as  a  horse 
and  a  camel  do,  that  is,  if  their  differences  are  inexhaustible,  and  not 
rBferrible  to  any  common  cause,  they  are  difierent  species,  whethei 
they  are  both  desosnded  from  Noah  or  not.  But  if  their  difibrences 
can  all  be  traced  to  climate  and  habits,  they  axe  not,  in  the  logician's 
view,  specificcdlv  distinct. 

When  the  infima  species,  or  proximate  Kind,  to  which  an  individual 
helonss,  has  been  ascertained,  the  properties  common  to  that  Kind 
indade  necessarily  the  whole  of  the  common  properties  of  every  other 
real  Kind  to  which  the  individual  can  be  referrible.  Let  the  individ- 
ual, lor  example,  be  Socrates,  and  the  proximate  Kind,  man.  Animal, 
or  fivinff  creature,  is  also  a  real  Kind,  and  includes  Socrates ;  but  since 
it  likewise  includes  man,  or  in  other  words,  since  all  men  are  animals, 
the  properties  common  to  animals  form  a  portion  of  the  common  prop" 
ertaes  of  the  sub-class,  man :  and  if  there  be  any  class  which  includes 
Soerates  without  including  man,  that  class  is  not  a  real  Kind.  Let  the 
claflB,  for  example,  be  fiat-nosed, ;  that  being  a  class  which  includes 
Socrates,  without  including  all  men.  To  determine  whether  it  is  a 
veal  Kind,  we  must  ask  ourselves  thb  question :  Have  all  flat-nosed 
axmnals,  in  addition  to  whatever  is  impHed  m  their  flat  noses,  any 
common  properties,  other  than  those  which  are  -common  to  all  animals 
whatever  ?  If  they  had ;  if  a  flat  nose  were  a  mark  or  index  to  an  in- 
definite number  of  other  peculiarities,  not  deducible  from  the  former 
by  any  ascertainable  law ;  then  out  of  the  class  man  we  mi^ht  cut  an- 
oifaer  daasy  flat^nosedman,  which,  according  to  our  definition,  would 
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be  a  Kind.  But  if  we  could  do  tbam^  man  would  not  be,  as  it  waa  aa- 
.sumed  to  be,  the  proximate  Kind.  Therefore  the  propertiea  of  the 
proximate  Kind  do  comprehend  thoee  (whether  known  or  unknown) 
of  all  other  Kinds  to  which  the  individual  belongs;  which  was  the 
point  we  undertook  to  prove.  And  hence,  every  other  I^ind  which  la 
predicable  of  the  individual,  will  be  to  the  proximate  Kind  in  the  re- 
lation of  a  genus,  according  to  even  the  popular  acceptation  of  the 
terms  genus  and  species;  that  is,  it  will  bci  a  larger  class,  including  it 
and  more. 

We  are  now  able  to  fix  also  the  logical  meaning  of  these  temifi. 
Every  class  which  is  a  real  Kind,-  that  is,  which  is  distin^;uiBhed  from 
all  other  classes  by  an  indeterminate  multitude  of  properties  not  derir- 
able  from  another,  is  either  a  genus  or  a  species.  A  Kind  which  is  not 
divisible  into  other  Kinds,  cannot  be  a  genua,  because  it  has  no  spedea 
under  it;  but  it  is  itself  a  species,  both  with  reference  to  the  indi- 
viduals below  and  to  the  genera  above  (Species  PrBedicabilis  and  Species 
Subjicibilis).  But  every  Kind  which  admits  of  division  into  real  Kinds 
(aa  animal  into  quadruped,  bird,  &c.,  or  quadruped  into  various  species 
of  quadrupeds)  is  a  genus  to  all  below  it,  a  species  to  all  genera  in 
which  it  is  itself  included.  And  here  we  may  close  this  part  of  the 
discussion,  and  pass  to  the  three  remaining  predicables,  Differentia, 
Proprium,  and  Accidens. 

§  5,  To  begin  vnth  Differentia.  This  word  is  correlative  with  the 
words  genus  and  species,  and  as  all  agree,  it  signifies  the  attribute 
which  oistinguiBhes  a  given  species  from  every  other  species  of  the 
same  genus.  This  is  so  far  clear:  but  which  of  the  aistinguishing 
attributes  does  it  signii^  ?  For  we  have  seen  that  every  Kind  (and  a 
species  must  be  a  Kind)  is  distinguished  from  other  Kinds  not  by  any 
one  attribute,  but  by  an  indefimte  number.  Man,  for  instance,  is  a 
species  of  the  genus  animal;  Rational  (or  rationality,  for  it  is  of  no 
consequence  whether  we  use  the  concrete  or  the  abstract  fonn)  is  gen- 
erally assigned  by  logicians  as  the  Difierentia;  and  doubtless  this 
attribute  serves  the  purpose  of  distinction :  but  it  has  also  been  re* 
marked  of  man,  that  he  is  a  cooking  animal;  the  only  animal,  that 
dresses  its  food.  This,  therefore,  is  another  of  the  attributes  by  which 
the  species  man  is  distinguished  from  other  species  of  the  same  genua; 
would  this  attribute  serve  equally  well  for  a  diffei^nda?  The  Aristo- 
telians say  No ;  having  laid  it  down  that  the  differentia  must,  like  the 
genus  ana  species,  be  of  the  essence  of  the  subject 

And  here  we  lose  even  that  vestige  of  a  meaning  grounded  in  the 
nature  of  the  things  themselves,  which  may  be  supposed  to  be  attached 
to  the  word  essence  when  it  is  said  that  genus  and  ^ecies  must  be  of 
the  essence  of  the  thing.  There  can  be  no  doubt  that  when  the  school- 
men talked  of  the  essences  of  things  aa  opposed  to  their  accidents,  they 
had  confusedly  in  view  the  distinction  between  differences  of  kind,  and 
die  differences  which  are  not  of  kind;  they  meant  to  intimate  that 
genera  and  species  must  be  Kinds.  Their  notion  of  the  essence  of  a 
thing  waa  a  vague  notion  of  a  something  which  makes  it  what  it  is,  t.  e., 
which  makes  it  the  Kind  of  thing  that  it  is — ^which  causes  it  to  have  all 
that  variety  of  properties  which  distinguish  its  Kind.  But  when  the 
matter  came  to  be  looked  at  more  closely,  nobody  could  discover  what 
caused  the  thing  to  have  all  those  properties,  nor  even  that  there  vraa 
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anything  wliich  caused  it  to  have  them.  Logicians,  however,  not  Hkuig 
to  admit  this,  and  being  unable  to  detect  what  made  the  thing  to  be 
what  it  was,  satisfied  themselves  with  what  made  it  to  be  what  it  was 
called.  Of  the  innumerable  propertieSi  known  and  unknown,  that  are 
eommon  to  the  class  man,  a  portion  only,  and  of  course  a  very  small 

C'on,  are  connoted  by  its  name:  these  few,  however,  will  naturally 
been  thus  distinguished  from  the  rest  either  for  their  greater 
obviousness,  or  £ot  greater  supposed  impoitance.  These  propeitiesi 
then,  which  were  connoted  by  the  name,  logicians  seized  upon,  and 
called  them  the  essence  of  the  species ;  and  not  stopimig  there,  they 
affirm^  them,  in  the  case  of  the  ii^ma  speciet^  to  be  Uie  essence  of  the 
ti«aividual  too ;  lor  it  was  their  maxim,  diat  the  species  contained  the 
**  whole  essence**  of  the  thing.  Metaphysics,  that  fertile  field  of  delu- 
sion propagated  by  langu^e,  does  not  alRird  a  more  signal  instance  of 
such  delusion*  On  this  account  it  wa^  that  rationality,  being  connoted 
by  the  name  man,  was  allowed  to  be  a  differentia  of  die  class ;  but  the 
peculiarity  of  cooking  their  food,  ndt  being  connoted,  was  relegated  to 
die  class  of  accidental  properties. 

The  distinctiun,  therefore,  between  Differentia,  Proprium,  and  Acci* 
dens,  is  not  founded  in  the  nature  of  things,  but  in  the  connotation  of 
names ;  and  We  must  seek  it  there  if  we  wish  to  find  what  it  is. 

From  the  fa^  that  the  genus  includes  the'  ^>ecies,  in  other  words, 
i2aiotes  more  than  the  species,  or  is  predicable  of  a  greater  number  of 
iii£viduals,  it  follows  that  the  species  must  connote  more  than  the 
genus.  It  must  connote  all  the  attributes  which  the  genus  oonnotesi 
or  ilieTe  would  be  nothing  to  prevent  it  firom  denoting  individuals  not 
included  in  the  genus.  And  it  must  connote  something  besides,  other- 
wise it  would  include  the  whole  genus.  Animal  denotes  all  the  indi- 
viduals denoted  by  man,  and  many  more.  Man,  therefore^  must  con- 
note all  that  animal  connotes,  otherwise  there  migrht  be  men  who  were 
not  anifnals ;  and  it  mugt  connote  something  more  than  animal  connotes^ 
ociierwise  aU  animals  would  be  men.  This  surplus  ef  connotation — diis 
wUch  the  species  connotes  over  and  above  the  connotation  of  the  genus 
— 18  the  Differentia,  or  specific  difieienoe ;  or,  to  state  the  same  prop- 
osition in  other  words,  the  Differentia  is  that  vdiich  must  be  added 
to  the  connotation  of  the  genus,  to  complete  the  connotation  of  the 


The  word  man,  for  instance,  exclusively  of  what  it  connotes  in  com- 
mon with  ammal,  also  connotes  rationality,  and  at  least  some  approxi- 
mation to  that  external  form,  which  w^  all  know,  but  which,  as  we 
hare  no  name  for  it  considered  in  itself,  we  are  content  to  call  the 
human.  The  differentia,  or  specific  diff*erence,  therefore,  of  man,  as 
referred  to  tiie  genus  animal,  is  tiiat  outvrard  form  and  the  possession 
of  reason.  The  Aristotelians  said,  the  possession  of  reason,  without 
the  outward  form.  But  if  they  adhered  to  this,  they  would  have  been 
obliged  to  call  the  Houyhnhms  men.  The  questions  never  arose,  and 
tiiey  were  never  called  upon  to  decide  how  such  a  case  would  have 
affected  their  notion  of  essentiality.  But,  so  far  as  it  is  possible  to 
determine  how  language  would  be  us^  in  a  case  which  is  purely 
imaginary,  we  may  say  Uiat  the  Houyhnhms  would  not  be  callea  men, 
and  diat  the  term  man,  therefore,  requires  other  conditions  besides 
rationality.  The  schoolmen,  however,  were  satisfied  with  taking  such 
a  portion  of  the  differentia  as  sufficed  to  distinguish  the  species  bom 
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an  otber  exuHng  dungs,  aldiough  bj  so  doing  thej  might  not  exhsast 
the  connotation  of  the  name. 

%  6.  And  here,  to  prevent  the  notion  of  differentia  from  being 
restricted  within  too  narrow  limits,  it  is  necessary  to  remark,  that  a 
species,  even  as  refexred  to  the  same  genus,  will  not  always  have  the 
same  differentia,  but  a  different  one,  according'  to  the  principle  and 
purpose  which  presides  over  the  particular  classification.  For  ex- 
ample, a  naturalist  surveys  the  various  Idnds  of  animals,  and  looks  oat 
fcr  the  classification  of  them  most  in  accordance  with  the  order  in 
which,  for  zoological  purposes,  it  is  desirable  that  his  ideas  should 
arrange  themselves.  With  this  view  he  finds  it  advisable  that  one  of 
his  fundamental  divi^ons  should  be  into  warm-blooded  and  ddd-blood*^ 
ed  animals ;  or  into  animals  which  breathe  witli  lungs  and  those  which 
breathe  with  nils ;  or  into  carnivorous,  and  frug^vorons  or  ^graminivor- 
ous ;  or  into  £ose  which  walk  on  the  flat  part  snd  those  in^uch  walk  oif 
the  extremity  of  the  fiaot,  a  distinction  on  which  some  of  Cuvier's  &mi- 
lies  are  founded.  In  doing  this,  the  naturalist  creates  as  many  nemr 
classes,  which  are  by  no  means  those  to  which  the  individual  animal  is 
fiimiliarly  and  spontaneously  referred ;  nor  should  we  ever  think  of 
assigning  to  them  so  prominent  a  position  in  our  arrangement  of  the 
animsl  kingdom,  unless  for  a  preconcerted  purpose  of  scientific  con- 
venience. And  to  the  liberty  of  doing  this  there  is  no  limit.  In  the 
examples  we  have  g^ven,  the  new  classes  are  real  Kinds,  since  each 
of  the  peculiarities  is  an  index  to  a  multitude  of  properties  belonging 
to  the  class  which  it  characterizes :  but  even  if  the  case  were  o&er* 
wise— if  the  other  properties  of  those  classes  could  all  be  derived,  by 
any  process  known  to  us,  fix>m  the  one  peculiarity  on  which  the  claas 
is  fi>unded— even  then,  if  those  derivative  properties  were  of  primary 
importance  for  the  purposes  of  the  naturalist,  he  would  be  warranted 
in  founding  bis  primary  division  upon  them. 

If,  however,  practical  convenience  is  a  sufficient  warrant  iat  making 
the  main  demarcations  in  our  anranffement  of  objects  run  in  lines  not 
coinciding  with  any  distinction  of  Kind,  and  so  creating  genera  and 
species  in  the  popular  sense  which  are  not  genera  or  species  in  the 
rigorous  sense  at  all;  h  fortiori  must  we  be  warranted,  when  our 
ffenera  and  species  are  real  genera  and  species,  in  marking  the  distinc- 
tion between  them  by  those  of  their  properties  which  considerations 
of  practical  -convenience  most  strongly  recommend.  If  we  cut  a 
species  out  of  a  given  genus— ^e  species  man,  for  instance,  out  of  the 
genus  animal — ^Mrith  an  intention  on  our  part  that  the  peculiarity  by 
which  we  are  to  be  guided  in  tiie  s»>plication  of  the  name  man  should 
be  rationality,  then  rationality  is  tiie  di^rentia  of  the  species  man. 
Suppose,  however,  that,  being  naturalists,  we,  for  the  purposes  of  our 
particular  study,  cut  out  of  the  ^nus  animal  the  same  species  man» 
iNit  with  an  intention  that  the  distinction  between  man  and  all  other 
species  of  animal  ^ould  be,  not  rationality,  but  the  possession  of  "  four 
incisors  in  each  jaw,  tusks  solitary,  and  erect  posture."  It  is  evident 
that  the  word  man,  when  used  by  us  as  naturalists,  no  longer  connotes 
radonaHty,  but  connotes  the  three  other  properties  specified ;  for  that 
which  we  have  expressly  in  view  v^hen  we  impose  a  name,  assiuedly 
forms  part  of  the  meamng  of  that  name.  We  may,  therefore,  lay  it 
down  as  a  maxim,  that  wherever  there  is  a  Genus,  and  a  '^ 
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unzked  oat  from  that  genus  b^  an  aBsignable  differentia,  the  name  of 
the  species  must  be  connotatiye,  and  must  connote  the  differentia; 
but  the  connotation  may  be  special,  not  involved  in  the  signification  of 
the  tenn  as  ordinarily  used,  but  given  to  it  when  employed  as  a  tenn  of 
ait  or  science.  The  word  Man,  in  common  use,  connotes  rationality 
and  a  certain  form,  but  does  not  connote  the  number  or  character  of 
the  teeth ;  in  the  Linnasan  system  it  connotes  the  number  of  incisor 
and  canine  teeth,  but  does  not  connote  rationality  nor  any  particular 
fonn.  The  word  man  has,  therefore,  two  different  meamngs ;  al- 
though not  conomonly  considered  as  ambiguous,  because  it  happens  in 
both  cases  to  denote  the  same  individual  objects.  But  a  case  is  con- 
ceivable in  which  the  ambiguity  would  become  evident :  we  have  only 
to  imagine  that  some  new  kmd  of  animal  were  discovered,  having 
Linnasus's  three  characteristics  of  humanity,  but  not  rational,  or  not 
of  the  human  form.  In  ordinary  parlance  these  animals  would  not  be 
called  men ;  but  in  natural  history,  they  must  still  be  called  so  by 
those,  if  any  there  be,  who  adhere  to  the  Linnaean  classification ;  and 
the  question  would  arise,  whether  the  word  should  continue  to  be  used 
in  two  senses,  or  the  classification  be  given  up,  and  the  technical 
sense  of  the  term  be  abandoned  along  widi  it. 

Words  not  otherwise  connotative  may,  in  the  mode  just  adverted  to, 
acquire  a  special  or  technical  connotation.  Thus  the  word  whiteness, 
as  we  have  so  often  remarked,  connotes  nothing,  it  liierely  denotes  the 
attribute  corresponding  to  a  certain  sensation;  but  if  we  are  making 
a  classification  of  colors,  and  desire  to  justify,  or  even  merdy  to  point 
out,  the  particular  place  assigned  to  whiteness  in  our  arrangement,  we 
may  define  it,  "  the  color  produced  by  the  mixture  of  all  the  simple 
rays ;"  and  this  fact,  though  by  no  means  implied  in  the  meaning  of 
the  word  whiteness  as  ordinarily  used,  but  only  known  by  subsequent 
scientific  investigation,  is  part  of  its  meaning  in  the  jpacrticular  essay  or 
treatise,  and  becomes  the  differentia  of  the  species.* 

The  differentia,  therefore,  of  a  species,  may  be  defined  to  be,  that 
part  of  the  connotation  of  the  specific  name,  whether  ordinary,  or 
special  and  technical,  which  distinguishes  the  species  in  question  firom 
ill  other  species  of  ^e  genus  to  which  on  the  particular  occasion  we 
are  refemng  it. 

§  7.  Having  disposed  of  Genus,  Species,  and  Differentia,  we  shall 
not  find  much  difficulty  in  attaining  a  clear  conception  of  the  distinction 
between  the  other  two  predicables. 

In  the  Aristotelian  phraseology,  Genus  and  Differentia  are  of  the 
entnee  of  the  subject ;  by  which,  as  we  have  seen,  is  really  meant  that 
the  prc^rties  signified 'by  the  genus  and  those  signified  by  the  differ- 
entia, form  part  of  die  c<mnotation  of  the  name  denoting  the  species. 
Propriom  and  Accidens,  on  the  other  hand,  form  no  part  cf  the  essence, 
but  are  predicated  of  the  species  only  accidentally.  Both  are  Acci- 
dents in  the  wider  sense,  in  which  the  accidents  of  a  thing  are  opposed 
to  its  essence ;  although,  in  the  doctrine  of  the  Predicables,  Accidens 
is  used  &T  one  sort  of  accident  only,  Proprium  being  another  sort. 

*  If  we  allow  a  differentia  to  what  k  not  leally  a  ipeciea.    For  the  distinction  of  Kinds, 
'   the  sense  explained  by  us,  not  being  in  any  way  appUcabfe  to  attributes,  it  of  course  fol- 
ira,  that  although  attinintes  may  be  put  into  classes,  those  classes  can  be  admitted  to  be 
or  speciss  only  kf  oonitesy. 
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Fropiiam,  continue  the  schoolmen,  is  predicated  accidentally,  indeed, 
but  necessarily;  or,  as  they  Rirther  explain  it,  signifies  an  attribute 
which  is  not  indeed  part  of  the  essence,  but  which  flows  from,  or  is  a 
consequence  of,  the  essence,  and  ib,  therefore,  inseparably  attached  to 
the  species ;  e,  g,,  the  various  properties  of  a  triangle,  which,  though 
no  part  of  its  definition,  must  necessarily  be  possessed  by  whatever 
comes  under  that  definition.  Accidens,  on  the  contrary,  has  no  con- 
nexion whatever  with  the  essence,  but  may  come  and  go,  and  the 
species  still  remain  what  it  was  before,  if  a  species  could  exist 
without  its  Propria,  it  must  be  capable  of  existing  without  that  upon 
which  its  Ptopna  are  necessarily  consequent,  and  therefore  without  its 
essence,  without  that  which  constitutes  it  a  species.  But  an  Accidens, 
whether  separable  or  inseparable  from  the  species  in  actual  experience, 
may  be  supposed  separated,  without  the  necessity  of  supposing  any 
other  alteration ;  or  at  least,  without  supposing  any  of  tne  essential 
properties  of  the  species  altered,  since  with  them  an  Accidens  has  no 
connexion. 

A  Proprium,  therefore,  of  the  species,  may  be  defined,  any  attribute 
which  belongs  to  all  the  individuals  included  in  the  species,  and  which, 
although  not  connoted  bv  the  specific  name  (either  ordinarily  if  the 
classification  we  are  considering  oe  for  ordinary,  purposes,  or  specially 
if  it  be  for  a  special  purpose),  yet  follows  from  some  attribute  wbicn 
the  name  either  ordinarily  or  sq[>ecially  connotes. 

One  attribute  may  follow  from  another  in  two  ways ;  and  there  bto 
consequently  two  kinds  of  Proprium.  It  may  follow  as  a  conclusion 
follows  premisses,  or  it  may  follow  as  Sn  effect  follows  a  cause.  Thus, 
the  attribute  of  having  the  opposite  sides  equal,  which  is  not  one  of 
those  connoted  by  the  word  rarallelog^ram,  nevertheless  follows  from 
those  connoted  by  it,  namely,  firbm  having  the  opposite  sides  straight 
lines,  and  parallel,  and  the  number  of  sides  four.  The  attribute, 
therefore,  of  having  the  opposite  sides  equal,  is  a  Proprium  of  the 
class  parallelogram  ,*  and  a  Proprium  of  the  first  kind,  which  follows 
from  the  connoted  attributes  by  way  of  demonstration.  The  attribute 
of  being  capable  of  understanding  language  is  a  Proprium  of  the 
species  man,  since,  without  being  connoted  by  the  word,  it  follows 
from  an  attribute  which  the  word  does  connote,  viz.,  from  the  attribute 
of  rationality.  But  this  is  a  Proprium  of  the  second  kind,  which  fol- 
lows by  way  of  caus€Uion.  How  it  is  that  one  property  of  a  thing 
follows,  or  can  be  inferred  from  another ;  under  what  conditions  this 
is  possible,  and  what  is  the  exact  meaning  of  the  phrase ;  are  among 
the  questions  which  will  occupy  us  in  the  two  succeeding  Books.     At 

§  resent  it  needs  only  be  said,  that  whether  a  Proprium  follows  by 
emonstration  or  by  causation,  it  follows  necessarilf;  that  is  to  say,  it 
cannot  htU  follow,  consistently  with  some  law  which  we  regard  as  a 
part  of  the  constitution  either  of  our  thinking  faculty  or  of  the  universe. 

§  8.  Under  the  remaining  predicable,  Accidens,  are  included  all 
attributes  of  a  thing  which  are  neither  involved  in  the  signification  of 
the  name  (whether  ordinarily  or  as  a  term  of  art),  nor  have,  so  far  as 
we  know,  any  necessary  connexion  with  attributes  which  are  so  in- 
volved. They  are  commonly  divided  into  Separable  and  Inseparable 
Accidents.  Inseparable  accidents  are  those  which — although  we  know 
of  no  connexion  between  them  and  the  attributes  constitutive  of  the 
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•pecieSf  and  altJaough,  therefore,  ao  far  as  we  are  aware,  they  might 
be  absent  without  making  the  name  inapplicable  and  the  species  a 
different  species-— are  yet  never,  in  fact»  known  to  be  absent.  A  con- 
cise mode  of  expressing  the  same  meaning  is,  that  inseparable  acci- 
dents are  properties  which  are  univeisal  to  the  species  but  not  neces- 
sary to  it.  Thus,  blackness  is  an  attribute  of  a  crow,  and,  as  far  as  we 
know,  an  universal  one.  But  if  we  were  to  discover  a  race  of  white 
birds,  in  other  respects  resembling  crows,  we  should  not  say.  These 
are  not  crows ;  we  should  say.  These  are  white  crows.  Crow,  there- 
finv,  does  not  connote  blackness ;  nor,  from  any  of  the  attributes  which 
it  does  connote,  whether  as  a  word  in  popular  use  or  as  a  term  of  art^ 
could  blackness  be  inferred.  Not  only,  therefore,  can  we  conceive  a 
white  crow,  but  we  know  of  no  reason  why  such  an  animal  should  not 
exisL  SincOf  however,  none  but  black  crows  are  known  to  exist, 
blackness,  in  the  present  state  of  our  knowledge,  ranks  as  an  accident, 
but  an  inseparable  accident,  of  the  species  crow. 

Separable  Accidents  are  those  which  are  found,  in  point  <^  &ct,  to 
be  sometimes  absent  from  the  species  ;  which  are  not  only  not  neces- 
sary, but  not  even  universal.  They  are  such  as  do  not  belong  to  every 
individual  of  the  sp^acies,  but  only  to  some  individuals ;  or  if  to  all,  not 
at  all  times.  Thus,  the  color  of  an  European  is  one  of  the  separable 
accidents  of  the  species  man,  because  it  is  not  an  attribute  of  all  human 
czeatorea.  Being  bom,  is  also  a  separable  accident  of  the  species 
man,  because  although  an  attribute  of  all  human  beings^  it  is  so  only 
at  one  particular  time.  A  fortiori  those  attributes  which  are  not 
fonsrant  even  in  the  same  individual,  as,  to  be  in  one  or  in  another 
place,  to  be  hot  or  cold,  sitting  or  walking,  must  be  ranked  as  sepa- 
xible  accidents. 


CHAPTER  VIII. 

OF  DEFlNrriON. 

§  1.  dfs  necessary  part  of  the  theory  of  Names  and  of  Propositions 
rsmains  to  be  treated  of  in  this  place ;  the  theory  of  Definitions.  As 
being  the  most  important  of  the  class  of  propositions  which  we  have 
characterized  as  purely  verbal,  they  have  ahreacik  received  some  notice 
in  the  chapter  preceding  the  last.  But  their  mller  treatment  was  at 
that  time  postooned,  because  definition  is  so  closely  connected  with 
dassification,  tnat,  until  the  nature  of  the  latter  process  is  in  some 
measure  understood,  the  former  cannot  be  discussed  to  much  purpose. 

§  2.  The  simplest  and  most  correct  notion  of  a  Definition  is,  a  prop- 
osition declaratory  of  the  meaning  of  a  word;  namely,  either  the 
meaning  which  it  bears  in  common  acceptation,  or  that  which  the 
speaker  or  writer,  for  the  particular  purposes  of  his  discourse,  intends 
to  annex  to  it. 

The  definition  of  a  word  being  the  proposition  which  enunciates  its 
meaning,  words  which  have  no  meaning  are  unsusceptible  of  definition. 
Proper  names,  therefiire,  cannot  be  defined.  A  proper  name  being  a 
mere  mark  put  upon  an  individual,  and  of  which  it  is  the  characteristic 


M  NAMES   AND  PftOPOSlTIONS. 


S: 


fToperty  to  be  deBtitute  of  meaxung,  its  meaning  cannot  of  course  be 
eclarea ;  though  we  may  indicate  b  j  language,  as  we  might  indicate 
still  more  conveniently  by  pointing  with  the  ^ger,  upon  what  individ- 
ual that  particular  mark  has  been,  or  is  intend^  to  be,  put.  It  is  no 
definition  of  "John  Thomson"  to  say  he  is  "the  son  of  G^eneral 
Thomson ;"  for  the  name  John  Thomson  does  not  express  this.  Nei- 
ther is  it  any  definition  of  "  John  Thomson'^  to  say  he  is  "  the  man 
now  crossing  the  street."  These  propositions  may  serve  to  make 
known  who  is  the  particular  man  to  whom  the  name  belongs ;  but 
that  may  be  done  still  more  unambiguously  by  pointing  to  him,  which, 
however,  has  not  usually  been  esteemed  one  of  ue  modes  nf  definition. 

In  the  case  of  conn6tative  names,  the  meaning,  as  has  been  so  often 
observed,  is  the  connotation ;  and  the  definition  of  a  connotative  name 
is  the  proposition  which  declares  its  connotation.  This  may  be  done 
either  directly  or  indirectly.  The  direct  mode  would  be  by  a  propo- 
sition in  this  fi>rm :  "  Man*'  (or  whatsoever  the  word  may  be)  "  is  a 
name  connoting  such  and  such  attributes,"  or  "  is  a  name  which,  when 
predicated  of  anything,  signifies  the  possession  of  such  and  such  attri- 
butes by  that  thing.*'  Or  thus :  Man  is  everything  which  possesses 
such  and  such  attributes :  Man  is  everything  which  possesses  corpo- 
reity, organization,  life,  rationality,  and  a  form  resembling  that  of  the 
descendants  of  Adam. 

This  form  of  definition  is  the  most  precise  and  least  equivocal  of 
any ;  but  it  is  not  brief  enough,  and  is  besides  too  technical  and  pe- 
dantic fi^r  common  discourse.  The  more  usual  mode  of  declaring  the 
connotation  of  a  name,  is  to  predicate  of  it  another  name  or  names  of 
known  signification,  which  connote  the  same  aggregation  of  attributes. 
This  may  be  done  either  by  predicating  of  the  name  intended  to  be 
defined,  another  connotative  name  exactly  synonymous,  as,  "  Man  is  a 
human  being,"  which  is  not  commonly  accounted  a  definition  at  all ; 
or  by  predicating  two  or  more  connotative  names,  which  make  up 
among  them  the  whole  connotation  of  the  name  to  be  defined.  In  this 
last  case,  again,  we  may  either  compose  our  definition  of  as  many  con- 
notative names  as  there  are  attributes,  each  attribute  being  connoted 
by  one ;  as,  Man  is  a  corporeid,  organized,  animated,  rational  being, 
shaped  BO  and  so ;  or  we  may  employ  names  which  connote  several  of 
the  attributes  at  once,  as,  Man  is  a  rational  animal,  shaped  so  and  so. 

The  definition  of  a  name,  according  to  this  view  of  it,  is  the  sum 
total  of  all  the  essential  propositions  which  can  be  firamed  with  that 
name  for  their  subject.  All  propositions  the  truth  of  which  is  implied 
in  the  name,  all  those  which  we  are  made  aware  of  by  merely  hearing 
the  name,  axe  included  in  the  definition  if  complete,  and  may  be 
evolved  from  it  without  the  aid  of  any  other  premisses ;  whether  the 
definition  expresses  them  in  two  or  three  wards,  or  in  a  larger  num- 
ber. It  is,  therefi>re,  not  without  reason  that  Condillac  and  oth^  wri- 
ters have  affirmed  a  definition  to  be  an  amalyns.  To  resolve  any 
oomplex  whole  into  the  elements  of  which  it  is  compounded,  is  the 
meaning  of  analysis ;  and  this  we  do  when  we  replace  one  word  which 
connotes  a  set  of  attributes  collectively,  by  two  or  more  which  connote 
the  same  attributes  singly,  or  in  smaller  groups. 

§  3.  From  this,  however,  the  question  naturally  arises,  in  what  man- 
ner are  we  to  define  a  name  which  connotes  only  a  single  attribute  t 


iCor  mBtvoce,  "wbite/'  which  connotefl  nothing  but  whiteneis;  "ra- 
tional," which  connotes  nothing  but  the  poeseesion  of  reaaon.  It  migfal 
aeem  that  the  meaning  of  8a<£  names  could  only  be  declared  in  two 
ways ;  by  a  synonymous  term,  if  any  such  can  be  found ;  or  in  the 
direct  way  already  alluded  to :  "  White  is  a  name  connoting  the  attri* 
bate  whiteness."  Let  us  see,  howerer,  whether  the  analysis  of  the 
meaning  of  the  name,  that  is,  the  breaking  down  of  that  meaning  into 
separate  parts,  admits  of  behig  carried,  further.  Without  at  present 
deciding  this  question  as  to  the  word  wkiie,  it  is  obvious  that  in  the 
case  o£  rational  some  further  explanation  may  be  given  of  itB  meaning 
than  is  contained  in  the  proposinon,  '*  Rational  is  that  which  possesses 
the  attribute  of  reason ;"  since  the  attribute  reason  itself  admits  of  be- 
ing defined.  And  here  we  must  turn  our  attention  to  die  definitions 
of  attributes,  or  rather  of  the  names  of  attributes,  that  is,  of  abstract 


In  regard  to  such  names  of*  attributes  as  are  connotative,  and  ex* 
press  attributes  of  those  attributes,  there  is  no  difficulty :  like  other 
comiotatiYe  names,  they  are  defined  by  declaring  their  connotaticm. 
Thus,  the  wardjavli  may  be  defined,  "  a  quality  productive  of  evil  or 
ioconvenience."  Sometimes,  again,  Uie  attribute  to  be  defined  is  not 
one  attribute,  but  an  union  of  several :  we  have  only,  therefore,  to  put 
together  the  names  of  all  the  attributes  taken  separately,  and  we  ob* 
tain  the  definition  of  the  names  which  belong  to  them  all  tBken  together ; 
a  definition  which  wiQ  correspond  exactly  to  that  of  the  corresponding 
concrete  name.  For,  as  we  define  a  concrete  name  by  enumerating 
the  attributes  which  it  connotes,  and  as  the  attributes  connoted  by  a 
concrete  name  form  the  entire  signification  of  the  correspondinff  ab- 
stract one,  the  same  enumeraticm  vrill  serve  for  the  definition  of  both. 
Thus,  if  the  definition  of  a  human  being  be  this,  "A  being,  corporeal, 
animated,  ratimial,  and  shaped  so  and  so,"  the  definition  o£  humanity 
will  be,  corporeity  and  animal  life,  combined  vrith  rationality,  and  vrith 
such  and  such  a  shape. 

When,  on  the  other  hand,  the  abstract  name  does  not  express  a 
complication  of  attributes,  but  a  single  attribute,  we  must  remember 
that  every  attribute  is  grounded  upon  some  fact  or  phenomenon,  fi'om 
which  and  which  alone  it  derives  its  meaning.  To  that  fact  or  phe» 
Domenon,  called  in  a  former  chapter  the  foundation  of  the  attribute, 
we  must,  therefore,  have  recourse  for  its  definition.  Now,  the  foun- 
dation of  the  attribute  may  be  a  phenomenon  of  any  degree  of  com- 
plexity, consisting  of  many  different  parts,  either  coexistent  or  in 
succession.  To  obtain  a  definition  of  the  attribute,  we  must  analyze 
the  phenomenon  into  these  parts.  Eloquence,  for  example,  is  the 
name  of  one  attribute  only ;  but  this  attribute  is  grounded  upon  exter- 
nal effects  of  a  complicated  nature,  flowing  from  acts  of  the  person  to 
whom  we  ascribe  the  attribute ;  and  by  resolving  this  phenomenon  of 
causation  into  its  two  parts,  the  cause  and  the  effect,  we  obtain  a  defi- 
nition of  eloquence,  viz.,  the  power  of  influencing  the  affi»ctions  of  hu- 
man beings  by  means  of  speech  or  writing. 

A  name,  therefore,  whether  concrete  or  abstract,  admits  of  defini- 
tion, provided  we  are  able  to  analyze,  that  is,  to  distinguish  into  parts, 
the  attribute  or  set  of  attributes  which  constitute  the  meaning  both  of 
the  concrete  name  and  of  the  corresponding  abstract :  if  a  set  of  attri- 
butes, by  enumerating  them ;  if  a  single  attribute,  by  dissecting  the 
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fiu%  or  phenomenon  whether  of  perception  or  of  internal  cmiBcionflBeeB, 
which  i«  the  foundation  of  the  attribute.  But^  further,  even  when  the 
fact  is  one  of  our  simple  feelings  or  states  of  consciousness,  and  there* 
fore  unsusceptible  of  analysis,  the  names  both  of  the  object  and  of  the 
attribute  stiu  admit  of^lefinition;  or,  rather,  would  do  so  if  all  oar 
simple  feelings  had  names.  Whiteness  may  be  defined,  the  property 
or  power  of  exciting  the  sensation  of  white.  A  white  object  may  ba 
denned  an  object  which  excites  the  sensation  of  white.  The  only 
names  which  are  unsusceptible  of  definition,  because  their  meaning  is 
unsusceptible  of  analyMS,  are  the  names  of  the  simple  feelinffs  tfaem- 
seWe&  These  are  in  the  same  condition  as  proper  names.  They  are 
not,  indeed,  like  proper  names,  unmeaning ;  for  the  words  iensatiom 
of  white  signify,  that  the  sensation  which  1  so  denommate  resembles 
other  sensations  which  I  remember  to  have  had  befiwe,  and  to  have 
called  by  that  name.  But  as  we  have  no  words  by  Which  to  recall 
those  former  sensations,  except  the  very  word  which  we  seek  to  de- 
fine, or  some  other  which,  being  exactly  synonymous  with  it,  requires 
definition  as  much,  words  cannot  unfold  the  signification  of  this  class 
of  names ;  and  we  are  obliged  to  make  a  direct  appeal  to  the  personal 
experience  of  the  individual  whom  we  address. 

§  4.  Having  stated  what  seems  to  be  the  true  idea  of  a  Definition,  we 
proceed  to  examine  some  c^inions  of  philosophers,  and  some  popular 
conceptions  on  the  subject,  which  conflict  more  or  less  with  the  wove. 

The  only  adequate  definition  of  a  name  is,  as  already  remarised,  one 
which  declares  the  facts,  and  the  whole  of  the  &cts,  ^ich  the  name 
involves  in  its  signification.  But  with  most  persons  the  object  of  a 
definition  does  not  embrace  so  much ;  they  look  for  nothing  more,  in 
a  definitiouj  than  a  guide  to  the  correct  use  of  the  term — a  protection 
against  applying  it  in  a  manner  inconsistent  with  custom  and  conven- 
tion. Anything,  therefore,  is  to  them  a  sufiicient  definition  of  a  term, 
which  will  serve  as  a  correct  index  to  what  the  term  <2enotes ;  although 
not  embracing  the  whole,  and  sometimes,  peiiiaps,  not  even  any  part, 
of  what  it  connotes.  This  gives  rise  to  two  sorts  of  imperfect,  or  un- 
scientific definitions ;  namely,  Essential  biit  incomplete  Definitions,  and 
Accidental  Definitions,  or  Descriptions.  In  the  former,  a  connotative 
name  is  defined  by  a  part  only  of  its  connotation ;  in  the  latter,  by 
something  which  forms  no  part  of  the  connotation  at  aU. 

An  example  of  the  first  kind  of  imperfect  definitions  is  the  follow- 
ing :  Man  is  a  rational  animal.  It  is  impossible  to  consider  this  as  a 
complete  definition  of  the  word  Man,  since  (as  before,  remarked)  if  we 
adhered  to  it  we  should  be  obliged  to  call  the  Houyhnhms  men ;  but 
as  there  happen  to  be  no  Houyhnhms,  this  imperfect  definition  is  suf- 
ficient to  mark  out  and  distinguish  from  all  other  things,  the  objects  at 
present  denoted  by  *'  man ;"  all  the  beings  actually  known  to  exist,  of 
whom  the  name  is  predicable.  Though  the  word  is  defined  by  some 
only  among  the  attributes  which  it  connotes,  not  by  all,  it  happens  that 
all  known  objects  which  possess  the  enumeratea  attributes,  possess 
also  those  which  are  omitted ;  so  that  the  field  of  predication  which  the 
word  covers,  and  the  employment  of  it  which  is  conformable  to  usage, 
are  as  well  indicated  by  the  inadequate  definition  as  by  an  adequate 
one.  Such  definitions,  however,  are  always  liable  to  be  overthrown 
by  the  discovery  of  new  objects  in  nature. 
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DefivitionB  of  this  kind  are  what  logicians  have  had  in  view  when 
they  laid  down  the  rule,  that  the  definition  of  a  species  should  he  per 
gemu9  H  diferentiam.  Differentia  heing  seldom  taken  to  mean  the 
whole  of  the  peculiarities  constitutive  of  the  species,  hut  some  one  of 
tiiose  peculiarities  only,  a  complete  definition  would  he  per  genus  et 
diferaUiatj  rather  than  difertiUiam.  It  would  include,  with  the  name 
of  the  superior  eeaus,  not  merely  some  attrihute  which  distinguishes 
the  species  intended  to  he  defined  from  aU  other  species  of  the  same 
genua,  hut  all  the  attributes  implied  in  the  name  of  the  species,  which 
the  name  of  the  superior  genus  has  not  already  implied.  The  asser- 
tion, however,  that  a  definition  must  of  necessity  consist  of  a  genus 
and  differentiaB,  is  not  tenable.  It  was  early  remarked  by  logicians, 
diat  the  Mummwm  genus  in  any  classification,  having  no  genus  superior 
to  itself,  could  not  be  defined  in  this  manner.  Yet  we  have  seen  that 
an  names,  except  those  of  our  elementary  feeHngs,  are  susceptible  of 
definition  in  the  strictest  sense;  by  setting  foith  m  words  the  constit- 
uent parts  of  the  fiut  or  phenomenon,  of  which  the  connotation  of  every 
word  is  ultimately  composed. 

%  5.  Although  the  first  .kind  of  imperfect  definition  (which  defined  a 
connocadve  term  by  a  part  only  of  what  it  connotes,  but  a  part  sufficient 
to  mark  out  correctly  the  boundaries  of  its  denotation),  has  been  con- 
ndered  by  the  am^ients,  and  by  logicians  in  general,  as  a  complete 
definition;  it  has  always  been  deemed  necessary  that  the  attributes 
employed  should  really  form  part  of  the  connotation ;  for  the  rule  was 
that  the  definition  must  be  ^rawn  from  the  essence  of  die  class ;  and  this 
would  not  have  been  the  ease  if  it  had  been  in  any  deeree  made  up  of 
ittributes  not  conncyted  by  the  name.  The  second  kmd  of  imper&ct 
definition,  therefore,  in  which  the  name  of  a  class  is  defined  by  any  ot 
its  accidents — that  is,  by  attributes  which  are  not  included  in  its  conno- 
tation— ^has  been  rejected  fix>m  the  rank  of  genuine  Definition  by  aU 
pinloeopheiB,  and  has  been  termed  Description. 

This  kind  of  imperfect  definition,  however,  takes  its  rise  from  the 
mae  cause  as  the  other,  namely,  the  willingness  to  accept  as  a  defini- 
ti€iii  anything  which,  whether  it  expounds  the  meaning  of  the  name  or 
not,  enables  us  to  discriminate  the  things  denoted  by  the  name  frx)m  all 
other  things,  and  cdnsequeotly  to  employ  the  term  in  predication  with- 
out deviating  firom  established  usage.  This  purpose  is  duly  answered 
by  stating  any  (no  matter  what)  of  the  attributes  which  are  common  to 
^  whole  of  the  class,  and  peculiar  to  it ;  or  any  combination  of  attri- 
butes which  may  happen  to  be  peculiar  to  it,  although  separately  each 
of  those  attributes  may  be  common  to  it  with  some  other  thinss.  It  is 
only  necessary  that  the  definition  (or  description)  thus  formed,  should 
be  convertible  with  the  name  which  it  professes  to  define ;  that  is,  should 
be  exactly  co-extensive  with  it,  being  predicable  of  everything  of  which 
it  is  predicable,  and  of  nothing  of  which  it  is  not  predicable :  although 
die  attributes  specified  may  have  no  connexion  with  those  which  men 
had  in  view  when  they  formed  or  recognized  the  class,  and  gave  it  a 
same.  The  following  are  correct  definitions  of  Man,  according  to  this 
test:  Man  ia  a  mammiferous  animal,  having  (by  nature)  two  hands 
(for  the  human  species  answers  to  this  description,  and  no  other  animal 
does) :  Man  ia  an  animal  who  cooks  his  food :  Man  is  a  featherlesa 
biped. 
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Wbat  would  otherwise  be  a  mere  descriptioii,  may  be  raised  to  the 
rank  of  a  real  definition  by  the  peculiar  purpose  which  the  speaker  or 
ivriter  has  in  view.  As  was  seen  in  the  preceding  chapter,  it  may,  for 
the  ends  of  a  particular  art  or  science,  or  lor  die  more  conyenient 
statement  of  an  author's  particular  views,  be  advisable  to  give  to  some 
general  name,  vnthout  altering  its  denotation,  a  special  connotation, 
different  from  its  ordinary  one.  When  this  is  done,  a  definition  of  the 
name  by  means  of  the  attributes  which  make  up  the  special  connota- 
tion, though  in  general  a  mere  accidental  definition,  or  description, 
becomes  on  the  particular  occasion  and  for  the  particular  purpose,  a 
complete  and  genuine  definition.  This  actually  occurs  vnth  respect 
to  one  of  the  preceding  examples,  "Man  is  a  mammiferous  ammal 
having  two  hands,''  which  is  the  scientific  definition  of  man  con* 
sidered  as  one  of  the  species  in  Cuvier's  distribution  of  the  animal 
kingdom. 

In  cases  of  thb  sort,  although  the  definition  is  still  a  declaration  of 
the  meaning  which  in  the  particular  instance  the  name  is  appointed  to 
convey,  it  cannot  be  said  that  to  state  the  meaning  of  the  word  is  the 
purpose  of  the  definition.  The  purpose  is  not  to  expoimd  a  name,  but 
to  help  to  expound  a  classification.  The  special  meaning  which  Cuvier 
assigned  to  the  word  Man  (quite  foreign  to  its  ordinary  meaning, 
though  involving  no  change  in  the  denotation  of  the  word),  was  inci* 
dentol  to  a  plan  of  arranging  animals  into  classes  on  a  certain  principle, 
that  is,  according  to  a  certain  set  of  distinctions.  And  since  the  defi- 
nition of  Man  according  to  the  ordinary  connotation  of  the  word,  though 
it  would  have  answered  every  other  purpose  of  a  definition,  would  not 
have  pointed  out  the  place  which  the  species  ought  to  occupy  in  that 
particular  classification ;  he  gave  the  word  a  special  connotation,  that 
he  might  be  able  to  define  it  by  the  kind  of  attributes  upon  which,  for 
reasons  of  scientific  convenience,  he  had  resolved  to  found  his  division 
of  animated  nature. 

Scientific  definitions,  whether  they  are  definitions,  of' scientific  terms 
or  of  common  terms  used  in  a  scientific  sense,  are  almost  always  of  the 
kind  last  spoken  of:  their  main  purpose  is  to  serve  as  the  landmarks 
of  scientific  classification.    And  since  the  classifications  in  any  science 
are  continually  modified  as  scientific  knowledge  advances,  the  defi- 
nitions in  the  sciences  are  also  constantly  varying.     A  striking  instance 
is  afforded  by  the  words  Acid  and  AlkaU,  especially  the  former.     Aa 
experimental  discovery  advanced,  the  substances  classed  with  acids 
have  been  constantly  multiplying^,  and  by  a  natural  consequence  the 
attributes  connoted  by  the  word  have  receded  and  become  fewer.    At 
first  it  connoted  the  attributes,  of  combining  with  an  alkali  to  fonn  a 
neutral  substance  (called  a  Salt) ;  being  compounded  of  a  base  and 
oxygAi;  causticity  to  the  taste  and  touch;  fluidity,  &c.     The  true 
analysis  of  muriatic  acid,  into  chlorine  and  hydrogen,  caused  the  second 
property,  composition  firom  a  base  and  oxygen,  to  be  excluded  from 
the  connotation.     The  same  discovery  fixed  the  attention  of  chemists 
upon  hydrogen  as  an  important  element  in  acids ;  and  more  recent 
discoveries  having  led  to  the  recognition  of  its  presence  in  sulphuric, 
nitric,  and  many  other  acids,  where  its  existence  was  not  previously 
suspected,  there  is  now  a  tendency  to  include  the  presence  of  this  ele- 
ment in  the  connotation  of  the  word.    But  carbonic  acid,  silica,  sulphu- 
rous acid,  have  no  hydrogen  in  their  composition ;  that  property  con- 


not  thraefiore  be  connoted  by  the  tenn,  unlees  those  substancefl  are  no 
longer  to  be  considered  acids.  Causticity  and  fluidity  haye  long  since 
been  excluded  from  the  characteristics  of  the  dass,  by  the  inclusion  of 
silica  and  many  other  substances  in  it ;  and  the  formation  of  neutral 
bodies  by  combination  with  alkalis,  together  with  such  electro-chemi- 
cal pecutiaritxes  as  this  is  supposed  to  ifnplTt  are  now  the  only  d%Jf&' 
aUuB  which  form  the  fixed  connotation  of  the  word  Acid,  as  a  term,  of 
chemical  science. 

Scientific  men  are  still  seeking,  and  may  be  long  ere  they  find,  a 
suitable  definition  of  one  of  the  earliest  words  in  the  vocabulary  of  the 
human  race,  and  one  of  those  of  which  the  popular  sense  is  plainest 
and  best  understood.  The  word  I  mean  is  Heat ;  and  the  source  of 
the  difiiculty  is  the  imperfect  state  of  our  scientific  knowledge,  which 
has  shown  to  ua  multitudes  of  phenomena  certainly,  connected  with  the 
same  power  which  is  the  cause  of  what  our  senses  recognize  as  heat, 
hat  has  not  yet  taught  us  the  laws  of  those  phenomena  with  sufficient 
accuracy  to  admit  of  our  determining  nnder  what  characteristics  the 
whole  of  those  phenomena  shall  ultimately  be  embodied  as  a  class : 
which  characteristics  would  of  course  be  so  many  differentiaB  for  the 
d^nition  of  the  power  itsel£  We  have  advanced  &r  enough  to  know 
that  one  of  the  attributes  connoted  must  b«  that  of  operating  as  a 
repulsive  force :  but  this  is  certainly  not  all  which  must  ultimately  be 
included  in  the  s<nentific  definition  of  heat. 

What  is  true  of  the  definition  of  any  term  of  science,  is  of  course 
true  of  the  definition  of  a  science  itself:  and  accordingly,  we  showed 
in  the  Introductory  Chapter  of  this  work,  that  the  definition  of  a  science 
must  necessarily  be  progressive  and  provisionaL  Any  extension  of 
knowledge,  or  aJteratiop  in  the  current  opinions  respectmg  the  subject 
matter,  may  lead  to  a  change  more  or  less  extensive  in  the  particulars 
included  in  the  science ;  and  its  composition  being  thus  altered,  it  may 
easily  happen  that  a  different  set  of  characteristics  will  be  found  better 
adapted  as  differentiae  for  defining  its  name. 

In  the  same  manner  in  which,  as  we  have  now  shown,  a  special  or 
technical  definition  has  fi>r  its  object  to  expound  the  artificial  classi- 
fication out  of  which  it  grows ;  the  Aristotelian  logicians  seem  to  have 
imagined  that  it  was  also  the  business  of  ordinary  definition  to  expound 
the  ordinary,  and  what  they  deemed  the  natural,  classification  of  things, 
namdy,  the  division  of  them  into  Rinds ;  and  to  show  the  pla<»  which 
each  Kind  occupies,-  as  superior,  collateral,  or  subordinate,  among 
other  Kinds.  This  notion  would  account  for  ^he  rule  that  all  defi- 
nxcion  must  necessarily  be  ^er  genut  et  differentiam,  and  would  also 
explain  why  any  one  differentia  was  deemed  sufficient.  But  to 
expound,  or  express  in  words,  a  distinction  of  Kind,  has  already  been 
shown  to  be  an  impossibility  :  the  very  meaning  of  a  Kind  is,  that  the 
properties  which  ^tinguish  it  do  not  grow  out  of  one  another,  and 
cannot  therefore  be  set  forth  in  words,  even  by  implication,  otherwise 
than  by  enumerating  them  all :  and  all  are  not  known,  nor  ever  will  be 
to.  It  is  idle,  therefore,  to  look  to  this  as  one  of  the  purposes  of  a 
definition :  while,  if  it  be  only  required  that  the  definition  of  a  Kind 
should  indicate  what  Kinds  include  it  or  are  included  by  it,  any  defi- 
nitions which  expound  the  connotation  of  the  names  wiU  do  this :  for 
the  name  of  each  class  must  necessarily  connote  enough  of  its  proper- 
ties to  fix  the  boundaries  of  the  class.  If  the  definition,  therefore,  is 
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a  full  stajtement  of  the  connotadaa  it  ia  all  diat  a  definitioii  can  be 
required  to  be. 

§  6.  Of  the  two  incomplete  or  unscientific  modes  of  definitipn,  and 
in  what  they  differ  from  the  complete  or  scientific  ihode,  enough  has 
now  been  said.  We  shall  next  examine  an  ancient  doctrine,  once 
generally  prevalent  and  BtiU  by  no  means  exploded,  which  I  regard  as 
the  source  of  a  great  part  of  the  obscurity  hanging  over  some  of  the 
most  important  processes  of  the  understanding  in  the  pursuit  of  truth. 
According  to  this,  the  definitions  of  which  we  have  now  treated  are 
only  one  of  two  sorts  into  which  definitions  may  be  divided,  viz., 
definitions  of  names,  and  definitions  of  things.  The  former  are  intended 
to  explain  the  meaning  of  a  term ;  the  latter,  the  nature  of  a  thing ;  the 
last  being  incomparably  the  most  important. 

This  opinion  was  held  by  the  ancient  philosophers,  and  by  their  fol- 
lowers, with  the  exception  of  the  Nominalists ;  but  as  die  spirit  of 
modern  metaphysics,  undl  a  recent  period,,  has  been  on  the  whole  a 
Nominalist  spirit,  the  nodon  of  definidons  of  things  has  been  to  a  cer- 
tain extent  in  abeyance,  sdU  condnuing,  however,  to  breed  confusion 
in  logic,  by  its  consequences  indeed  rather  than  by  itself.  Yet  the 
doctrine  in  its  own  proper  form  now  and  then  breaks  out,  and  has  ap- 
peared (among  other  places)  where  it  wba  scarcely  to  be  expected,  in 
a  deservedly  popular"  work.  Archbishop  Whately's  Logic.  In  a-  re- 
view of  that  work  published  by  me  m  the  Westminster  Review  for 
January  1828,  and  containing  some  opinions  which  I  no  longer  enter- 
tain, I  find  die  following  observadons  on  the  question  now  before  us ; 
observadons  with  which  my  present  views  on  that  question  are  sdll 
sufficiently  in  accordance. 

"The  distinction  between  nominal  and  real  definidons,  between 
definidons  of  words  and  what  are  called  definidons  of  things,  diough 
conformable  to  die  ideas  of  most  of  the  Aristotelian  logicians,  cannot, 
as  it  appears  to  us,  be  maintained.     We  apprehend  that  no  definidon 
is  ever  mtended  to  '  explain  and  unfold  the  nature  of  the  thing.'     It  is 
some  confirmadon  of  our  opinion,  that  none  of  those  writers  who  havo 
diought  that  there  were  definidons  of  things,  have  ever  succeeded  in 
discovering  any  criterion  by  which  the  definidon  of  a  thing  can  be  die- 
dnguished  from  any  other  proposidon  relating  to   the  thing.     The 
definidon,  they  say,  unfolds  the  nature  of  the  thing:  but  no  definition 
can  unfold  its  whole  nature  ;  and  every  proposition  in  which  any  qual* 
ity  whatever  is  predicated  of  the  thing,  unfolds  some  part  of  its  nature. 
The  true  state  of  the  case  we  take  to  be  this.     All  definidons  are  oF 
names,  and  of  names  only :  but,  in  some  definidons,  it  is  clearly  ap- 
parent, that  nodiing  is  intended  except  to  explain  die  meaning  of  the 
word ;  while  in  others,  besides  explaining  the  meaning  of  the  word,  it 
is  intended  to  be  implied  that  there  exists  a  thine,  coiresponding  to 
the  word.     Whether  this  be  or  be  not  implied  m  any  given  case^ 
cannot  be  collected  from  the  mere  form  of  die  expression.    '  A  cen« 
taur  is  an  animal  with  the  upper  parts  of  a  man  and  the  lower  parts  of* 
a  horse,'  and  '  A  triangle  is  a  recdlineal  figure  with  three  sides,'  are, 
in  form,  expressions  precisely  similar ;  although  in  the  fimner  it  is  not. 
implied  that  any  thing,  conformable  to  the  term,  really  exists,  while  iix 
the  latter  it  is ;  as  may  be  seen  by  substituting,  in  both  definitions,  tho 
word  means  for  is.    In  the  first  expression,  *  A  centaur  means  an  an^ 
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haul,*  &c,  the  sense  would  remain  unchanged :  in' the  second,  '  A  trf- 
angle  means/  &c.,  the  meaning  would  be  altered,  since  it  would  be 
obTionsly  impossible  to  deduce  any  of  the  truths  of  geometry  from  a 
proposition  expressive  only  of  the  manner  in  which  we  intend  to  em- 
ploy a  particular  sign. 

"  There  are,  therefore,  expressions,  commonly  passing  for  definitions, 
which  include  in  themselves  more  than  the  mere  explanation  of  the 
meaning  of  a  tenn.  But  it  is"  not  correct  to  call  an  expression  of  this 
sort  a  peculiar  kind  of  definition.  Its  difference  from  the  other  kind 
consists  in  this,  that  it  is  not  a  definition,  fmt  a  definition  and  something 
more.  The  definition  above  given  of  a  triailj^le,  obviously  comprises 
not  one,  but  two  propositions,  perfectly  distinguishable.  The  one  is, 
'  There  may  exist  a  figure,  bounded  by  three  straight  lines  :'  the  other, 
'  And  this  figure  may  be  tenned  a  triangle.'  The  former  of  these  pro- 
positions is  not  a  dennition  at  all :  the  latter  is  a  mere  nominal  defini- 
tion, or  explanation  of  the  u^e  and  application  of  a  term.  The  first  is 
susceptible  of  truth  or  falsehoodi  and  may  therefore  be  made  the  foun- 
dation of  a  train  of  reasoning.  The  latter  can  neither  be  true  nor  false ; 
the  only  character  it  is  susceptible  of  is  that  of  conformity  or  discon- 
formity  to  the  ordinary  usage  of  language." 

There  is  a  real  distinction,  then,  between  definitions  of  names,  and 
what  t^re  erroneously  called  definitions  of  things ;  but  it  is,  that  the 
latter,  along  with  the  meaning  of  a  name,  covertly  asserts  a  matter  of 
fiict.  This  covert  assertion  is  not  a  definition,  but  a  postulate.  The 
definition  is  a  mere  identical  proposition,  which  gives  information  only 
about  the  use  of  language,  and  from  which  no  cdnclusions  affecting 
matters  ofhct  can  possioly  be  drawn.  The  accompanying  postulate, 
on  the  other  hand,  affirms  a  fact,  which  may  lead  to  consequences  of 
every  degree  of  importance.  It  affirms  the  real  existence  of  Things 
possessing  the  combmation  of  attributes  set  forth  in  the  definition ;  and 
this,  if  true,  may  be  foundation  sufficient  on  which  to  build  a  whole 
frbric  of  scientific  truth. 

We  have  already  made^  and  shall  of^en  have  to  repeat,  the  remark, 
that  the  philosophers  who  overthrew  Realism  by  no  means  got  rid  of 
the  consequences  of  Realism,  but  retained  long  afterwards,  in  their 
own  philosophy,  numerous  propositions  which  could  only  have  a  ra- 
tional meaning  as  part  ora  Realistic  system.  It  had  been  handed  down 
from  Aristotle,  and  probably  from  earlier  times,  as  an  obvious  truth, 
that  the  science  of  Greometry  is  deduced  from  definitions.  Thb,  so 
long  as  a  definition  was  considered  to  be  a  proposition  **  unfolding  the 
nature  of  the  thing,"  did  well  enough.  But  Hobbes  came,  and  re- 
jected utterly  the  notion  that  a  definition  declares  the  nature  of  the 
thing,  or  does  anything  but  state  the  meaning  of  a  name ;  yet  he  con- 
tinned  to  affirm  as  broadly  as  any  of  his  predecessors,  that  the  dp^ai, 
ffincipia,  or  original  premisses  of  mathematics,  and  even  of  all  science, 
are  definitions ;  producing  the  singular  paradox,  that  systems  of  scien- 
tific truth,  nay,  aD  truths  whatever  at  which  we  arrive  by  reasoning, 
are  deduced  from  the  arbitrary  conventions  of  mankind  concerning  the 
signification  of  words. 

To  save  the  credit  of  the  doctrine  that  definitions  are  the  premisses 
of  scientific  knowledge,  the  proviso  is  sometimes  added,  that  they  are 
lo  only  under  a  certain  condition,  namely,  that  they  be  framed  con- 
fiirmably  to  the  phenomena  of  nature ;  that  is,  that  they  ascribe  such 
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meanings  to  tonooB  as  shall  suit  objects  actually  existing.  But  this  is 
only  an  instance  of  the  attempt,  too  often  fnade,  to  escape  from  the 
necessity  of  abandoning  old  language  after  the  ideas  which  it  expresses 
have  been  exchanged  for  contrary  ones.  From  the  meaning  of  a  name 
(we  are  told)  it  is  possible  to  infer  physical  facts,  pro'vided  the  name 
has,  corresponding  to  it,  an  existing  thing.  But  if  this  proviso  be  ne- 
cessary, from  which  of  the  two  is  the  inference  really  drawn  %  ftom  the 
existence  of  a  thing  having  the  properties  1  or  from  the  existence  of  a 
name  meaning  them  1 

Take,  for  instance,  any  of  the  definitions  laid  down  as  premisses  in 
Euclid's  Elements ;  the  definition,  let  us  say,  of  a  circle.  This,  being 
analyzed,  consists  of  two  propositions ;  the  one  an  assumption  with 
respect  to  a  matter  of  fiu;t,  the  other  a  genuine  definition.  **  A  figure 
may  exist,  having  all  the  points  in  the  line  which  bounds  it  equally 
distant  from  a  singly  point  within  it :"  "  Any  figure  possessing  this 
property  is  called  a  circle."  Let  us  look  at  one  <^  the  demonstrations 
which  are  said  to  depend  on  this  definition,  and  observe  to  which  of 
the  two  propositions  contained  in  it  the  demonstration  really  appeals. 
*^  About  the  centre  A,  describe  the  circle  B  G  D."  Here  is  an  assump- 
tion, that  a  figure,  such  as  the  definition  expresses,  may  be  described : 
which  is  no  other  than  the  postulate,  or  covert  assumption,  involved  in 
the  so-called  definition.  But  whether  that  fieure  be  called  a  circle  or 
not  is  quite  immaterial:  The  purpose  would  be  as  well  answered,  in 
all  respects  except  brevity,  were  we  to  say,  "  Through  the  poipt  B, 
draw  a  line  returning  into  itself,  of  which  every  point  shall  be  at  an 
equal  distance  from  the  point  A."  By  this  the  definition  of  a  circle 
would  be  got  rid  of,  and  rendered  needless,  but  not  the  postulate  im- 
plied in  it ;  without  that  the  demonstration  could  not  stand.  The  circle 
Doing  now  described,  let  us  proceed  to  the  consequence.  "Since 
B  C  D  is  a  circle,  the  radius  B  A  is  equal  to  the  radius  C  A."  B  A  is 
equal  to  G  A,  not  because  B  G  D  is  a  circle,  but  because  B  G  D  is  a 
figure  with  the  radii  equal.  Our  warrant  for  assuming  that  such  a 
figure  about  the  centre  A,  with  the  radius  B  A,  may  be  made  to  exist, 
is  the  ppstulate. — The  admissibility  of  these  assumptions  may  be 
intuitive,  or  may  admit  of  proof;  but  in  either  case  they  are  the 
premisses  on  which  the  theorems  depend ;  and  while  these  are  retained 
It  would  make  no  difierence  in  the  certainty  of  geometrical  truths, 
though  every  definition  in  Euclid,  and  every  technical  term  therein 
defined,  were  laid  aside. 

It  is,  perhaps,  superfluous  to  dweU  at  so  much  length  upon  what  is 
so  nearly  self-evident;  but  when  a ' distinction,  obvious  as  it  may 
appear,  has  been  confounded,  and  by  men  of  the  most  powerfiil  intel- 
lect, it  is  better  to  say  too  much  than  too  little  for  the  purpose  of 
rendering  such  mistakes  impossible  m  fiiture.  We  will,  therefore, 
detain  the  reader  while  we  point  out  one  of  the  absurd  consequences 
flowing  from  the  supposition  that  definitions,  as  such,  are  the  premisses 
in  any  of  our  reasonmgs,  except  such  as  relate  to  words  only.  If  this 
supposition  were  true,  we  might  arffue  correctly  from  true  premisses, 
and  arrive  at  a  false  conclusion.  We  should  only  have  to  assume  as  a 
premiss  the  definition  of  a  non-entity :  or  rather  of  a  name  which  has 
no  entity  corresponding  to  it.  Let  this,  for  instance,  be  our  definition  : 
A  dragon  is  a  serpent  breathing  flame. 

This  proposition,  considered  only  us  a  definition,  is  indisputably 
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ccnmdL    A  dragon  is  a  serpent  breathing  flame :  the  word  means  that. 
The  tacit  aasamption,  Indeed  (if  there  were  any  such  understood 
assertioo),  of  the  existence  of  an  object  with  properties  corresponding^ 
to  the  definition,  would,  in  the  present  instance,  oe  fiUse.     Out  of  this 
definition  we  may  carve  the  premisses  of  the  following  syllogism : 
A  dragon  is  a  thing  which  breathes  flame : 
But  a  dragon  is  a  serpent : 
From  which  the  conclusion  is, 

Therefore  some  serpent  or  serpents  breathe  flame  :— 
an  unexceptionable  syllogism,  in  the  first  mode  of  the  third  figure,  in 
which  both  premisses  are  true  and  vet  the  conclusion  false;  which 
every  logician  knows  to  be  an  absurdity.  The  conclusion  being  iake 
and  the  syllogism  correct,  the  premiasea  cannot  be  true.  But  the 
premisses,  considered  as  parts  of  a  defiiiition,  are  true :  there  is  no 
possibility  of  contreverting  them.  Therefore,  the  premisses  cousidered 
as  parts  of  a  definition  cannot  be  the  real  ones.  The  real  premisses 
must  be: 

A  dragon  is  a  really  existing  thing  which  breathes  flame : 
A  dr^on  is  a  really  existing  serpent :  ^ 

which  imphed  premisses  being  fiJse;  the  falsity  of  the  conclusion  pre- 
sents Bo  absurdity.    If  we  would  determixie  what  conclusion  follows 
from  the  same  ostensible  premisses  when  the  tacit  assumption  of  real 
existence  is  left  out,  let  us,  according  to  the  recommendation  in  the 
Westminster  Review  t  substitute  means  for  is.    We  then  have : 
A  dragon  is  a  word  meaning  a  thing  which  breathes  flame : 
A  druon  is  a  ward  meaning  a  serpent : 
From  which  the  conclusion  is. 

Some  word  or  words  which  mean  a  serpent,  also  mean  a  thing 
which  breathes  flame : 
where  the  conclusion  (as  well  as  the  premisses)  is  true,  and  is  the  only 
kind  of  conclusion  which  can  ever  follow  firom  a  definition,  namely,  a 
pxoposition  relating  to  the  meaning  of  words.  If  it  relate  to  anything 
else,  we  may  know  that  it  does  not  follow  from  the  definition,  but  from 
die  tacit  assumption  of  a  matter  of  fact. 

It  is  only  necessary  filrther  to  inquire,  in  what  cases  that  tacit  as* 
sumption  is  really  made,  and  in  what  cases  not.  Unless  we  declare 
the  contrary,  we  always  convey  the  impression,  that  we  intend  to  make 
the  assumption,  when  we  profess  to  define  any  name  which  is  already 
known  to  be  a  name  of  really  existing  objects.  Oa  this  account  it  is, 
that  the  assumption  was  not  necessarily  implied  in  the  definition  of  a 
dragon,  while  there  was  no  doubt  of  its  being  included  in  the  defini* 
tion  of  a  circle. 

§  7.  One  of  the  circumstances  which  have  contributed  to  keep  up 
the  notion,  that  demonstrative  truths  follow  from  definitions  rather 
than  from  the  postulates  implied  in  those  definitions,  is,  that  the  pos- 
tulates, even  m  those  sciences  which  are  considered  to  surpass  aU 
others  in  demonstrative  certainty,  are  not  always  exactly  true.  It  is 
not  true  that  a  circle  exists,  or  can  be  described,  which  has  all  its  radii 
exactly  equal.  Such  accuracy  is  ideal  only ;  it  is  not  found  in  nature, 
fitin  less  can  it  be  realized  by  art  P^ple  had  a  difficulty,  therefore, 
in  conceiving  that  the  most  certain  of  all  conclusions  could  rest  upon 
prBmisaes  which,  instead  of  being  certainly  true,  are  certainly  not  true- 
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to  the  whole  extent  aaaerted.  Thii  apparent  paradox  wifl  be  examined 
when  we  come  to  treat  of  Demonstration ;  where  we  shall  be  able  to 
show  that  as  much  of  the  postulate  is  true,  as  is  required  to  support  as 
much  as  is  true  of  the  conclusion.  Philosophers*  howeyer,  to  whom 
this  view  had  not  occurred,  or  whom  it  did  not  satisfy,  have  thought  it 
indispensable  that  there  should  be  found  in  definitions  something  mare 
certam,  or  at  least  more  accurately  true,  than  the  implied  postulate  of 
the  real  existence  of  a  corresponding  object.  And  this  something 
they  flattered  themselves  they  had  found,  when  they  laid  it  down  that 
a  definition  is  a  statement  and  analysis  not  of  the  mere  meaning  of  a 
word,  nor  yet  of  the  nature  of  a  thing,  but  of  an  idea.  Thus^  the 
proposition,  **  A  circle  is  a  plane  figure  bounded  by  a  line  all  the  points 
of  which  are  at  an  equal  distance  fix>m  a  given  point  within  it,"  was 
considered  by  them,  not  as  an  assertion  that  any  real  circle  has  that 
property  (which  would  not  be  exactly  true),  but  that  we  conceive  a 
circle  as  having  it :  that  our  abstract  idea  or  a  circle  is  an  idea  of  a 
figure  ^th  its  radii  exactly  equaL 

Conformably  to  this  it  is  said,  that  the  subject  matter  of  mathemat- 
ics, and  of  every  other  demonstrative  science,  is  not  things  as  they 
really  exist,  but  abstractions  of  the  mind.  A  geometrical  line  is  a  line 
without  breadth ;  but  no  such  line  exists  in  nature ;  it  is  a  mere  notion 
made  up  bv  the  mind,  out  of  the  materials  in  nature.  The  definition 
(it  is  said)  is  a  definition  of  this  mental  line,  not  of  any  actual  line  r 
and  it  is  only  of  the  mental  line,  not  of  any  line  existing  in  nature,  that 
the  theorems  of  geometry  are  accurately  true. 

Allowing  this  doctrine  respecting  the  nature  of  demonstrative  truth 
to  be  correct  (which,  in  a  suosequent  place,  I  shall  endeavor  to  prove 
that  it  is  not) ;  even  on  that  supposition,  the  conclusions  which  seem 
to  follow  from  a  definition,  do  not  follow  fiY>m  the  definition  as  such, 
but  fix>m  an  implied  postulate.    £ven  if  it  be  true  that  there  is.no 
object  in  nature  answering  to  the  definition  of  a  line,  and  that  the 
geometrical  properties  of  hnes  are  not  true  of  any  lines  in  nature,  but 
only  of  the  idea  of  a  line;  the  definition,  at  all  events,  postulates  the 
real  existence  of  such  an  idea :  it  assumes  that  the  mind  can  frame,  or 
rather  has  framed,  the  notion  of  length  without  breadth,  and  without 
any  other  sensible  property  whatever.    According  to  what  appears  to 
me  the  sounder  opinion,  the  mind  cannot  form  any  such  notion;  it 
cannot  conceive  length  vnthout  breadth :  it  can  only,  in  contemplating^ 
objects,  attend  to  their  length  exclusively  of  their  other  sensible  quali- 
ties, and  so  determine  what  pitnperties  may  be  predicated  of  them  in 
virtue  of  their  length  alone.    If  this  be  truoj  the  postulate  involved  in 
the  geometrical  definition  of  a  line,  is  the  real  existence,  not  of  length 
without  breadth,  but  merely  of  length,  that  is,  of  long  objects.     Tms 
18  quite  enough  to  support  all  the  truths  of  geometry,  since  every 
property  of  a  geometrical  line  is  really  a  property  of  all  physical 
objects  possessing  lenoth.     But  even  what  I  nolo  to  be  the  false  doc- 
trine on  the  subject,  leaves  the  conclusion  diat  our  reasonings  are 
grounded  upon  the  matters  of  fact  postulated  in  definitions,  and  not 
upon  the  definitions  themselves,  entirely  unaffected ;  and  accordingly 
I  am  able  to  appeal  in  confiirmation  of  this  conclusion,  to  the  authority 
of  Mr.  WheweU,  in  his  recent  tieatise  on  The  PhUowphy  of  the  Jf»- 
dmctive  Sctencee,   On  the  nature  of  demonstrative  truth,  Mr.  Whewell's 
opinions  are  greatly  at  variance  with  mine,  but  on  the  particular  pmnt 
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in  quefldon  U  giires  me  great  pleasure  to  obaerye,  that  there  ia  a  com** 

flete  agreement  between  ua.  And  here»  aa  m  many  other  inatancea, 
gladly  acknowledge  that  his  writings  are  eminentlv  serviceable  in 
clearing  from  coofbaion  the  initial  steps  in  the  analysis  of  the  mental 
processes,  even  where  his  views  respecting  the  ultimate  analysis  (a 
matter  generally  of  fiir  less  impOTtance)  are  such  as  (though  with  un- 
feigned respect)  I  cannot  but  regard  as  fundamentally  erroneous. 

{  8.  Although,  according  to  the  views  here  presented.  Definitions 
are  properly  of  names  only,  and  not  of  things,  it  does  not  follow  that 
definition  is  an  easy  matter.  How  to  define  a  name,  may  not  only  be 
an  inauiry  of  considerable  difficulty  and  intricacy,,  but  may  turn  upon 
eonsiderationa  going  deep  into  the  nature  of  the  things  which  are 
denoted  by  the  name.  Such,  for  instance,  are  the  inquiries  which 
form  the  subjects  of  the  most  important  of  Plato's  Dialogues;  as^ 
**  What  is  rhetoric  1"  the  tojpic  of  ttie  Goigiaa,  or  "  What  is  justice  1" 
that  of  the  Republic.  Sucn,  also,  is  the  question  scomfuUy  asked  by 
Pilate,  "  What  is  truth  V  and  the  fimdamental  question  with  specula- 
tire  moralists  in  all  ages,  **  What  is  virtue  ]" 

It  would  be  a  mistake  to  represent  these  difficult  and  noble  in- 
quiries as  having  nothing  in  view  beyond  ascertaining  the  conven- 
tional meaning  of  a  nan^e.  They  ai^  inquiries  not  so  much  to 
determine  what  w,  as  what  should  be,  the  meaning  of  a  name ;  which, 
like  other  practical  questions  of  terminology,  requires  for  its  solution 
that  we  should  enter,  and  sometimes  enter  very  deeply,  into  the  prop- 
erties not  merely  of  names  but  of  the  things  named. 

AMiough  the  meaning  of  every  concrete  general  name  resides  in 
the  attrilmtes  which  it  connotes,  the  objects  were  named  befiire  the 
attributes;  as  appears  firom  the  hct  that  in  all  languages,  abstract 
names  are  mostfy  compounds  or  derivatives  of  the  concrete  names 
which  correspond  to  them.  Connotative  names,  therefore,  were,  af^er 
proper  names,  the  first  which  were  used :  and  in  the  simpler  cases» 
so  doubt,  a  distinct  connotation  was  present  to  the  minds  of  those  who 
first  used  the  name,  and  was  distinctly  intended  by  &em  to  be  conveyed 
by  tL  The  first  person  who  used  the  word  whUe,  as  applied  to  snow 
or  to  any  other  object,  knew,  no  doubt,  very  well  what  quality  he  in- 
tended to  predicate,  and  had  a  perfectly  distinct  conception  in  his  mind 
of  the  attnbute  signified  by  the  name. 

But  where  the  resemblances  and  differences  on  which  our  classifi-  / 
cations  are  founded  are  not  of  this  palpable  and  easily  determinable 
kind;  especially  where  they  consist  not  in  any  one  quality  but  in  a 
nomber  of  qualities,  the  effects  of  which  being  blended  together  are  not 
very  easily  discriminated  and  re&rred  each  to  its  true  source ;  it  often 
happens  that  names  are  applied  to  nameable  oljects,  with  no  distinct 
connotation  present  to  the  minds  of  those  who  apply  them.  They  are 
only  influenced  by  a  general  resepiblance  between  the  new  object  and 
all  or  some  of  the  old  familiar  objects  which  they  have  been  accustom- 
ed to  call  by  tfiat  name.  This,  as  we  have  seen,  is  the  law  which  even 
the  mind  of  the  philosopher  must  follow,  in  giving  names  to  the  simple 
elementary  feelings  of  our  nature :  but,  where  the  things  to  be  named 
are  complex  wholes,  a  philosopher  is  not  content  with  noticing  a  gen- 
eral resemblance ;  he  examines  what  the  resemblance  consists  in ;  and 
he  only  gives  the  same  name  to  things  which  resemble  one  another  in 


IM  NAMES  AND  PROPOSITIONS. 

die  same  definite  particnlan.  The  pbiloaopher,  tberefore,  faabitnally 
employs  his  eeneral  names  with  a  definite  connotation.  But  language 
was  not  made,  and  can  only  in  some  small  degree  be  mended,  by 
philosophers.  In  the  minds  of  the  real  arbiters  of  language,  general 
names,  especially  where  the  classes  they  denote  cannot  be  broup;ht 
before  the  tribunal  of  the  outward  senses  to  be  identified  and  discrim- 
inated, connote  little  more  than  a  vague  gross  resemblance  to  the 
things  which  they  were  earliest,  or  have  been  most,  accustomed  to  call 
by  those  names.  'When,  for  instance,  ordinary  persons  predicate  the 
words  just  or  unjust  of  any  action,  nohU  or  mean  of  any  sentiment, 
expression,  or  demeanor,  statesman  or  charlatan  of  any  personage 
figuring  in  politics,  do  they  mean  to  affirm  of  those  various  subjects, 
any  determinate  attributes,  of  whatever  kind  1  No ;  they  merely 
recognize,  as  they  think,  some  likeness,  more  or  less  vague  and  loose, 
between  them  and  some  other  things  which  they  have  been  accustomed 
to  denominate  or  to  hear  denominated  by  those  appellations. 

Language,  as  Sir  James  Mackintosh  used  to  say  of  governments, 
**  is  not  made,  but  grows."  A  name  is  not  imposed  at  once  and  by 
previous  piiipose  upon  a  doss  of  objects,  but  is  first  applied  to  one 
thing,  ana  then  extended  by  a  series  of  transitions  to  another  and 
another.  By  this  process  (as  has  been  remarked  by  several  writers, 
and  illustrated  with  great  force  and  clearness  by  Dugald  Stewart,  in 
his  Philosophical  Essays),  a  name  Hot  unfrequently  passes  by  suc- 
cessive links  of  resemblance  from  one  object  to  another,  until  it 
becomes  applied  to  things  having  nothifig  m  common  with  the  firat 
things  to  which  the  name  was  given ;  which,  however,  do  not,  for  that 
reason,  drop  the  name ;  so  that  it  at  last  denotes  a  confused  huddle  of 
objects,  having  nothing  whatever  in  common ;  and  connotes  nothing, 
not  even  a  vague  and  general  resemblance.  When  a  name  has  fallen 
into  this  state,  in  which  by  predicating  it  of  any  object  we  assert 
literally  nothing  about  the  object,  it  has  become  unfit  for  the  purposes 
either  of  thought  or  of  the  communication  of  thought ;  and  can  only 
be  made  serviceable  by  stripping  it  of  some  part  of  its  multifarious 
denotation,  and  confining  it  to  objects  possessed  of  some*attributes  in 
common,  which  it  may  be  made  to  connote.  Such  are  the  inconve- 
niences of  a  language  which  "  is  not  made,  but  grows."  Like  a  road 
which  is  not  made  but  haa^made  itself,  it  requires  continual  mending* 
in  order  to  be  passable. 

From  this  it  is  already  evident,  why  the  question  respecting  tbe 
definition  of  an  abstract  name  is  often  one  of  so  much  difficulty.     The 
question,  What  is  justice  1  is,  in  other  words.  What  is  the  attribute 
w^ich  mankind  mean  to  predicate  when  they  call  an  action  just  1     To 
which  the  first  answer  is,  that  having  come  to  no  precise  agreement  on 
the  point,  they  do  not  mean  to  premcate  distinctly  any  attribute  at  all. 
Neveitheless,  all  believe  that  there  is  some  common  lUtribute  belonging 
to  all  the  actions  which  they  are  in  the  habit  of  calling  just     The 
question  then  must  be,  whether  there  is  any  such  common  attribute  ? 
and,  in  the  first  place,  whether  mankind  agree  sufiiciently  with  one 
another  as  to  the  particular  actions  which  they  do  or  do  not  call  just, 
to  render  the  inquiry,  what  quality  those  actions  have  in  common,  a 
possible  one:  if  so,  whether  lie  actions  really  have  any  quality  in. 
common;  and  if  they  have,  what  it  is.    Of  these  three,  the  first  alono 
is  an  inquiry  into  usage  and  convention ;  thie  other  two  are  inquiries 
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into  matters  of  iact.  And  if  the  second  question  (whether  the  actions 
form  a  daas  at  all),  has  been  answered  negatively,  there  remains  a 
fourth,  often  more  arduous  than  all  the  rest,  namely,  how  best  to  form 
a  class  artificially,  which  the  name  may  denote. 

And  here  it  is  fitting  to  remark,  that  the  study  of  the  spontaneous 
growth  of  languages  is  of  the  utmost  importance  to  the  philosopher 
who  would  logicaJly  remodel  them.  The  classifications  rudely  made 
by  established  lanmage,  when  retouched,  as  they  admost  alwi^ys  require 
to  be,  by  the  hands  of  the  logician,  are  often  in  themselves  excellently 
suited  to  many  of  his  purposes.  When  compared  with  the  classifica^ 
cions  of  a  philosopher,  they  are  like  the  customary  law  of  a  country, 
wbich  has  grown  up  as  it  were  spontaneously,  compared  with  laws 
methodized  and  digested  into  a  code :  the  former  are  a  far  less  perfect 
instrument  than  the  latter;  but  being  the  result  of  a  long,  though 
anedentific,  course  of  experience,  they  contain  the  greater  part  of  the 
materials  out  of  whicb  the  systematic  body  of  written  law  may  and 
ought  to  be  formed.  In  like  manner,  the  established  grouping  of 
objects  under  a  common  name,  though  it  may  be  founded  only  upon  a 
gross  and  general  resemblance,  is  evidence,  in  the  first  place,  that  the 
resemblance  is  obvious,  and  therefore  considerable ;  and,  in  the  next 
place,  that  it  is  a  resemblance  which  has  struck  great  numbers  of 
persons  during  a  series  of  years  and  ages.  Even  when  a  name,  by 
successive  extensions,  has  cmne  to  be  applied  to  things  among  whicn 
diere  does  not  exist  even  a  gross  resemblance  common  to  them  all, 
stin  at  every  step  in  its  progress  we  shall  find  such  a  resemblance. 
And  these  transitions  of  the  meaning  of  words  are  oft^  an  index  to 
real  connexions  between  the  things  denoted  by  them,  which  might 
otherwise  escape  the  notice  even  of  philosophers ;  of  those  at  least 
who,  from  using  a  different  language,  or  fiK>m  any  difference  in  their 
habitual  associations,  have  fixed  their  attention  in  preference  upon 
some  other  aspect  of  the  things.  The  history  of  philosophy  abounds 
in  examples  ot  such  oversights,  which  would  not  have  been  committed 
if  a  philosopher  had  seen  the  hidden  link  that  connected  together  the 
seemingly  disparate  meanings  of  some  ambiguous  word.* 

Whenever  the  inquiry  into  the  definition  of  the  ilame  of  any  real  ob- 
ject consists  of  anydiing  else  than  a  mere  comparison  of  authorities, 
we  tacitly  assume  that  a  meaning  must  be  found  for  the  name,  com- 
patible with  its  continuing  to  denote,  if  possible  all,  but  at  any  rate  the 
greater  or  the  more  important  part,  of  the  things  of  which  it  is  com- 
monly predicated.  The  inquiry,  therefore,  into  the  definition,  is  an 
inquiry  into  the  resemblances  and  differences  among  those  things: 
whether  there  be  any  resemblance  running  though  them  all ;  if  not, 
through  what  portion  of  them  such  a  general  resemblance  can  be  traced : 

*  ^'Few  people**  (I  have  laid  in  another  place)  "have  reflected  how  great  a  knowledge 
of  Things  vt  reqnired  to  enable  a  man  to  affinn  tnat  any  given  argument  tuma  wholly  upon 
vocds.  There  is,  perhans,  not  one  of  the  leading  terms  of  philosophT  which  is  not  nsed 
m  afaaoet  innomeiable  soades  of  meaning,  to  expreu  ideas  more  or  leis  widely  different 
from  one  another.  Between  two  of  these  ideas  a  sagacious  and  penetrating  mind  will 
dacern,  as  it  were  intuitively,  an  unobvioos  link  of  connexion,  upon  which,  though  i>er- 
^ps  unable  to  give  a  losical  account  of  it,  he  will  found  a  perfectly  valid  argument,  which 
Us  critic  not  t»vin^  so  keen  an  insight  into  the  Things,  will  mistake  for  a  fallacy  turning 
en  the  double  meanmg  of  a  term.  And  the  greater  the  genius  of  him  who  thus  safely  leaps 
over  the  chasm,  the  greater  will  probably  be  the  crowing  and  vain-glory  of  the  mere 
Isgiciaii,  who,  hobbling  after  him,  evmces  his  own  superior  wisdom  by  pausing  on  its  brink, 
sad  givint  op  as  desperate  his  proper  buslnesa  of  bridging  it  over." 

o 
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itnd  finally,  what  are  the  commoii  attributes,  the  possession  of  which 
gives  to  them  all,  or  to  that  portion  of  them,  the  character  of  resein- 
blance  which  has  led  to  their  being  classed  together.  When  these 
common  attributes  have  been  ascertained  and  specified,  the  name 
which  belongs  in  common  to  the  resembling  objects,  acquires  a  dis- 
'  tinct  instead  of  a  vague  connotation ;  and  by  possessing  this  distinct 
connotation,  becomes  susceptible  of  definition. 

In  giving  a  distinct  connotation  to  the  general  name,  the  philosopher 
will  endeavor  to  fix  upon  such  attributes  as,  while  they  are  common  to 
all  the  things  usually  denoted  by  the  name,  are  also  of  greatest  impor- 
tance in  themselves,  either  directly,  or  from  the  number,  the  conspio- 
uousness,  or  the  interesting  character,  of  the  consequences  to  which 
they  lead.  He  will  select,  as  far  as  possible,  such  differaUia  as  lead 
to  the  greatest  number  of  interesting  propria.  For  these,  rather  than 
the  more  obscure  and  recondite  quidities  on  which  they  often  depend, 
give  that  general  character  and  aspect  to  a  set  of  objects,  which  deter- 
mine the  groups  into  which  they  naturally  falL  fiut  to  mount  up  to 
the  more  hiddeii  agreement  upon  which  these  obvious  and  superficial 
agreements  depend,  is  often  one  of  the  most  difficult  of  scientinc  prob- 
lems. As  it  is  among  the  most  difficult,  so  it  seldom  fails  to  be  among^ 
the  most  important.  And  since  upon  the  result  of  this  inquiry  respect- 
ing the  causes  of  the  properties  of  a  class  of  things,  there  incidentally 
depends  the  question  what  shall  be  the  meanin?  of  a  word ;  some  of 
the  most  profound  and  most  valuable  investigations  which  philosophy 
presents  to  us,  have  been  introduced  by,  and  have  offered  themselves 
under  the  g^ise  of,  inquiries  into  the  definition  of  a  name. 
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CHAPTER  I. 

OF  INFERCMCB,  OS  KXAfiONIlfO,  Of  QKNEtAL. 

§  1.  In  the  preceding  Book,  we  have  been  occupi^  not  with  the 
nature  of  Proof,  but  with  the  nature  of  Assertion :  the  import  conveyed 
by  a  Proposition,  whether  that  Proposition  be  true  or  false ;  not  the 
means  by  which  to  discriminate  true  firom  false  Propositions.  The 
proper  subject,  however,  of  Logic  is  Proof.  Befqre  we  could  under- 
stand what  Proof  is,  it  was  necessary  to  understand  what  that  is  to 
which  proof  is  applicable ;  what  that  is  which  can  be  a  subject  of  he^ 
lief  or  disbelief,  of  affirmation  or  denial;  what,  in  short,  the  different 
kinds  of  Propositions  assert. 

This  preliminary  inquiry  we  have  prosecuted  to  a  definite  result. 
Assertion,  in  the  first  place,  relates  either  to  the  meaning  of  words,  or 
to  some  property  of  the  things  which  words '  signify.  Assertions  re- 
specting the  meaning  of  words,  among  which  definitions  are  the  most 
important,  hold  a  place,  and  an  indispensable  one,  in  philosophy ;  but 
as  the  meaning  of  words  is  essentially  arbitrary,  this  class  of  assertions 
IS  not  susceptible  of  truth  or  &lsity,  nor  therefore  of  proof  or  dis- 
proa£  Assertions  respecting  Things,  or  what  may  be. called  Real 
Propositions  in  contradistinction  to  verbal  ones,  are  of  various  sons. 
We  have  analyzed  the  import  of  each  sort,  and  have  ascertained  the 
nature  of  the  uungs  they  relate  to,  and  the  nature  of  what  they  sever- 
ally assert  respecting  those  things.  We  found  that  whatever  be  the 
lonn  c^the  proposition,  and  whatever  its  nominal  subject  or  predjcate^ 
die  real  subject  of  every  proposition  is  some  one  or  more  facts  or  phe- 
nomena of  consciousness,  or  some  one  or  more  of  the  hidden  causes  or 
powers  to  which  we  ascribe  those  facts ;  and  that  what  is  predicated 
or  asserted,  either  in  the  affirmative  or  negative,  of  those  pnenomena 
or  those  powers,  is  always  either  Existence,  Order  in  Place,  Order  in 
Time,  Causation,  or  Resemblance.  This,  then,  is  the  theory  of  the 
Import  of  Propositions,  reduced  to  its  ultimate  elements :  but  there  is 
another  and  a  less  abstruse  expression  for  it,  which  though  stopping 
sfaoit  in  an  earlier  stage  of  the  analysis,  is  sufficiently  scientific  for 
many  of  the  purposes  mr  which  such  a  general  expression  is  requiredi 
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This  expression  recognizes  the  commonly  received  distinction  between 
Subject  and  Attribute,  and  gives  the  following  as  the  analysis  of  the 
meaning  of  propositions : — £vcry  Proposition  asserts,  that  some  given 
subject  does  or  does  not  possess  some  attribute ;  or  that  some  attribute 
is  or  is  not  (either  in  aU  or  in  some  portion  of  the  subjects  in  which  it 
is  met  with)  conjoined  with  soipe  other  attribute. 

We  shall  now  for  the  present  take  our  leave  of  this  portion  of  our 
inquiry,  and  proceed  to  the  peculiar  problem  of  the  Science  of  Logic, 
namely,  how  the  assertibns,  of  which  we  have  analyzed  the  import, 
are  proved,  or  disproved :  such^of  them,  at  least,  as,  not  being  amena- 
ble to  direct  consciousness  or  intuition,  are  appropriate  subjects  of 
proof. 

We  say  of  a  fact  or  statement,  that  it  is  proved,  when  we  be* 
lieve  its  truth  by  reason  of  some  other  fact  or  statement  from  which 
it  is  said  to  follow.  Most  of  the  propositions,  whether  affirmative  or 
negative,  universal,  particular,  or  singular,  which  we  believe,  are  not 
behoved  on  their  own  evidence,  but  on  the  ground  of  something  pre- 
viously assented  to,  and  from  which  they  are  said  to  be  inferred,.  To 
infer  a  proposition  from  a  previous  proposition  or  propositions ;  to 
give  credence  to  it,  or  clami  credence  for  it,  as  a  conclusion  from 
something  else ;  is  to  retuon^  in  the  most  extensive  sense  of  the  term. 
There  is  a  narrower  sense,  in  which  the  name  reasoning  is  confined  to 
the  form  of  inference  which  b  termed  ratiocination,  and  of  which  the 
syllogism  is  the  general  type.  The  reasons  for  not  oonfbrming  to  this 
restricted  use  of  the  term  were  stated  in  an  early  stage  of  our  inquiiy, 
and  additional  motives  will  be  suggested  by  the  considerations  on 
which  we  are  now  about  to  enter. 

§  2.  In  proceeding  to  take  into  consideration  the  cases  in  which 
inferences  can  legitimately  be  drawn,  we  shall  first  mention  some  cases 
in  which  the  inference  is  apparent,  not  real ;  and  which  require  notice 
chiefly  that  they  may  not  be  confounded  with  cases  of  inference  prop- 
erly so  called.  This  occurs  when  the  proposition  ostensibly  inferred 
firom  another,  appears  on  analysis  to  be  merely  a  repetition  of  the  same, 
or  part  of  the  same,  assertion,  which  was  contained  in  the  first  All 
the  cases  mentioned  in  books  of  Logic,  as  examples  of  JSquipoUency 
or  equivalence  of  propositions,  are  of  this  nature.  Thus,  if  we  were 
to  argue,  No  man  is  mcapable  of  reason,  for  every  man  is  rational ; 
or,  AU  men  are  mortal,  for  no  man  is  exempt  from  death ;  -  it  would 
be  plain  that  we  were  not  proving  the  proposition,  but  only  appealing 
to  another  mode  of  wording  it,  which  may  or  may  not  be  more  readily 
comprehensible  by  the  hearer,  or  better  adapted  to  suggest  the  re^ 
proo(  but  which  contains  in  itself  no  shadow  of  proof. 

Another  case  is  where,  from  an  universal  proposition,  we  a£fect  to 
ittfer  another  which  differs  from  it  only  in  being  particular :  as.  All  A. 
is  B,  therefore  Some  A  is  B :  No  A  is  B,  therefore  Some  A  is  not  B. 
This,  too,  is  not  to  concUide  one  proposition  firom  another,  but  to 
repeat  a  second  time  something  which  had  been  SAseited  at  first ;  with 
the  difference,  that  we  do  not  here  repeat  the  whole  of  the  previous 
assertion,  but  only  an  indefinite  part  of  it 

A  third  case  is  where,  the  antecedent  having  sffinned  a  predicate 
of  a  given  subject,  the  consequent  affixlns  of  the  same  subject  some- 
thing already  connoted  by  uie  fbmier  predicate:  as,  Socrates  in  ^ 
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maiiyti&erefore  Socrates  is  a  living  creature ;  'where  all  that  is  connoted 
by  liring  creature  waa  affirmed  of  Socrates  when  he  was  asserted  to 
be  a  man.  If  the  propositions  are  negative,  we  must  invert  their 
order,  thus :  Socrates  is  not  a  living  creature,  therefore  he  is  not  >  a 
man ;  for  if  we  deny  the  less,  the  greater,  which  includes  it,  is  already 
denied  by  implication.  These,  therefore,  are  not  really  cases  of  infers 
ence ;  and  yet  the  trivial  examples  by  which,  in  manuals  of  Logic,  the 
rules  of  the  syllogism  are  illustrated,  are  often  of  this  ill-chosen  kind ; 
demonstrations  in  fonn,  of  conclusions  to  which  whoever  understands 
the  terms  used  in  the  statement  of  the  data,  has  already,  and  con* 
sciously,  assented. 

The  most  complex  case  of  this  sort  of  apparent  inference  ui  what  is 
called  the  Conversion  of  Propositions ;  much  consists  in  making  the 
predicate  become  a  subject,  and  the  subject  become  a  predicate,  and 
framing  out  of  the  same  terms,  thus  reversed,  another  proposition, 
which  must  be  true  if  the  former  is  true.  Thus,  from  the  particular 
affirmative  proposition.  Some  A  is  B,  we  may  infer  that  Some  B  is  A. 
From  the  universal  negative.  No  A  is  B,  we  may  conclude  that  No 
B  is  A.  From  the  universal  affirmative  proposition.  All  A  is  B,  it 
cannot  be  inferred  that  All  B  is  A ;  though  all  vrater  is  liquid,  it  is  not 
implied  that  all  liquid  is  water ;  but  it  is  implied  that  some  liquid  is 
so ;  and  hence  the  opposition,  All  A  is  B,  is  legitimately  convertible 
into  Some  B  is  A.  This  process,  which  conveits  an  universal  propo- 
sition into  a  particular,  is  termed  conversion  per  accideiu.  From  the 
proposition.  Some  A  is  not  B,  we  cannot  even  infer  that  Some  B  is 
not  A :  though  some  men  are  not  Englishmen,  it  does  not  .follow  that 
some  Englishmen  are  not  men.  The  only  legitimate  conversion,  if 
such  it  can  be  called,  of  a  particular  negative  proposition,  is  in  the 
fonn.  Some  A  is  not  B,  therefore,  something  which  is  not  B  is  A ;  and 
this  is  termed  conversion  by  contraposition.  In  this  case,  however, 
the  predicate  and  subject  are  not  merely  reversed,  but  one  of  them  is 
altered.  Instead  of  [A]  and  TB],  the  terms  of  the  new  proposition 
[a  thing  which  is  not  B],  and  [A]. 


The  original  ptoposition. 
Some  A  it  not  B,  is  first  changed  into  a  proposition  asqui^Uent  with 
it,  Some  A  if  **  a  thing  which  is  not  B ;''  and  the  proposition,  being 
now  uo  longer  a  particular  negative,  but  a  particular  affirmative,  admits 
(^coDversion  in  the  first  mode,  or,  as  it  is  called,  simple  ccmversion. 

In  all  these  cases  there  is  not  really  any  inference ;  there  is  in  the 
ooodusion  no  new  truth,  nothing  but  what  was  already  asserted  in  the 
premisses,  and  obvious  to  whoever  apprehends  them.  The  fact  as- 
serted in  the  conclusion  is  either  the  very  same  fact,  or  part  of  the  fiict, 
aaserted  in  the  original  proposition.  This  follows  ^om  our  previous 
•analysis  of  the  Import  m  Propositions.  When  we  say,  for  example, 
that  some  lawful  sovereigns  are  tyrants,  what  is  the  meaning  of  the 
assertion  1  That  the  attributes  connoted  by  the  term  *'  lawful  sover- 
eign," and  the  attributes  connoted  by  the  term  "  tyrant,"  sometimes 
coexist  in  the  same  individual.  Now  this  is  ako  precisely  what  we 
mean,  when  we  say  that  some  tyrants  are  lawful  sovereigns ;  which, 
therefore,  is  not  a  second  proposition  inferred  from  the  first,  any  more 
than  the  English  translation  of  Euclid's  Elements  is  a  collection  of 
theo^M  different  from,  and  consequences  of,  those  contained  in  the 
Gnd^^&iginaL  Again,  if  we  assert  that  no  great  general  is  a  fool,  we 
mean  that  the  attributes  connoted  by  '*  great  general,"  and  those  con* 
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noted  by  "fooV  never  coexist  in  the  stme  Bubject;  which  is  ako  the 
exact  meaning  which  we  express  when  we  say,  that  no  fool  is  a  great 
generaL  AVben  we  say  that  all  quadnipeds  are  warm-blooded,  we  as- 
sert, not  only  that  the  attributes  connoted  by  "  quadruped"  and  those 
connoted  by  "  warm-blooded"  sometimes  coexist,  but  that  the  former  i 
never  exist  without  the  latter:  now  the  proposition,  Some  warm- 
blooded creatures  are  quadrupeds,  expresses  the  first  hcjf  of  this  mean- 
ing, dropping  the  latter  half;  and,  therefore,  has  been  already  afiirmed 
in  the  antecedent  proposition,  All  quadrupeds  are  warm-blooded.  But 
that  (Ul  warm-blooded  creatures  are  quadrupeds,  or,  in  other  words, 
thvx  the  attributes  connoted  by  **  warm-blooaed"  never  exist  without 
those  connoted  by  **  quadruped,"  has  not  been  asserted,  and  cannot  be 
inferred.  In  order  to  reassert,  in  an  inverted  form,  the  whole  of  what 
was  affirmed  in  the  proposition.  All  qusdrupeds  are  warm-blooded,  we 
must  convert  it  by  contraposition,  thus,  Nothing  which  is  not  warm- 
blooded is  a  quadruped.  This  proposition,  and  the  one  from  which  it 
is  derived,  are  exacdy  equivalent,  and  either  of  them  may  be  substitu- 
ted for  the  other;  for,  to  say  that  when  the  attributes  of  a  quadruped 
are  present,  those  of  a  warm-blooded  creature  are  present,  is  to  say, 
that  when  the  latter  are  absent  the  former  are  absent. 

In  a  manual  for  young  students^  it  would  be  proper  to  dwell  at 
greater  length  upon  the  conversion  and  sequipollency  of  proposidona. 
For,  fvlthough  that  cannot  be  called  reasoning  or  inference  wnich  is  a 
mere  reassertion  in  different  words  of  what  had  been  asserted  before, 
there  is  no  more  important  intellectual  habit,  nor  any  the  cultivation 
of  which  falls  more  strictly  within  the  province  of  the  ait  of  logic,  than 
that  of  discerning  rapidly  and  surely  the  identity  of  an  assertion  when 
diseuised  under  diversity  of  language.     That  important  chapter  in 
logical  treatises  which  relates  to  3ie  Opposition  of  Propositions,  and 
the  excellent  technical  language  which  logic  provides  for  distinguishing 
the  different  kinds  or  modes  of  opposition,  are  of  use  chiefly  £ot  this 
purpose.     Such  considerations  as  these,  that  contrary  propositionB  may 
i>oth  be  false,  but  cannot  both  be  true;  that  sub^contrary  ^propositions 
may  both  be  true,  but  cannot  both  be  false ;  that  of  two  contnidictoxy 
propositions  one  must  be  true  and  the  other  false;  that  of  two  subal- 
temate  propositions  the  truth  of  the  universal  proves  the  truth  of  the 
particular,  and  the  falsity  of  the  particular  proves  the  falsity  of  the 
universal,  but  not  vice  versd;^  are  apt  to  appear,  at  first  sight,  very 
technical  and  mysterious,  but  when  explaineo,  seem  almost  too  obvioua 
to  require  so  formal  a  statement,  since  the  same  amount  of  explanation 
which  is  necessary  to  make  the  principles  intelligible,  would  enable 
the  truths  which  (hey  convey  to  be  apprehended  in  any  particular  case 
which  can  occur.     In  this  respect,  however,  these  axioms  of  logic  are 
on  a  level  with  those  of  mathematics.     That  things  which  are  equal  to 
the  same  thing  are  equal  to  one  another,  is  as  obviQUS  in  any  paiticuler 

•All     AmB)^^h*«- 

gS:A^natB}~^o»*-^- 
Some  A  ii  not  B  {  ««t»dictori«* 
S^  A  i!  B  I  alw  contradictories. 
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ease  as  it  is  in  the  general  statement :  and  if  no  sucb  eeneral  maxim 
had  ever  been  laid  down,  the  demonstrations  in  Euclid  would  never 
have  halted  lor  any  difficulty  in  stepping  across  the  g^p  which  this 
axiom  at  present  serves  to  bridge  over.  Yet  no  one  has  ever  censured 
writers  on  geometry,  for  placing  a  list  of  these  elementary  generaliza* 
tions  at  the  head  of  their  treatises,  as  a  first  exercise  to  the  learner  of 
the  &culty  which  will  be  required  in  him  at  every  step,  that  of  appre- 
hending a  general  truth.  And  the  student  of  logic,  in  the  discussion 
even  of  such  truths  as  we  have  cited  above,  acquuies  habits  of  circum- 
spect interpretation  of  words,  and  of  exactly  measuring  the  length  and 
Dreadth  of  nis  assertions,  which  are  among  the  most  indispensable  con- 
ditions of  any  considerable  attainment  in  science,  and  wmch '  it  is  one 
of  the  primary  objects  of  logical  discipline  to  cultivate. 

§  3.  Having  noticed,  in  order  to  exclude  from  the  province  of  Rea- 
soning or  Inference  properly  so  called,  the  cases  in  which  the  progress 
from  one  truth  to  another  is  only  apparent,  the  logical  consequent  being 
a  mere  repetition  of  die  logical  antecedent ;  we  now  pass  to  those 
which  are  cases  of  inference  in  the  proper  acceptation  of  the  term, 
those  in  which  we  set  out  from  known  truths,  to  arrive  at  others  really 
distinct  from  them. 

Reasoning,  in  the  extended  sense  in  which  I  use  the  term,  and  in 
which  it  is  synonymous  with  Inference,  is  popularly  said  to  be  of  two 
kinds :  reasoning  from  particulars  to  generals,  and  reasoning  from  gen- 
erals to  partieidars;  the  former  being  called  Induction,  the  latter 
Ratiocination  or  Syllogism.  It  will  presently  be  shown  that  there  is 
a  third  species  of  reasoning,  which  falls  under  neither  of  these  descrip- 
tions, and  which,  nevertheless,  is  not  only  valid,  but  the  foundation  of 
both  the  others. 

It  is  necessary  to  observe,  that  the  expressions,  reasoning  from  par- 
ticulars  to  generals,  end  reasoning  from  generals  to  particulars,  are 
recommended  by  brevity  rather  than  by  precision,  and  do  not  ade- 
quately mark,  without  the  aid  of  a  commentary,  the  distinction  between 
Induction  and  Ratiocination.     The  meaning  intended  by  these  expres- 
sions is,  that  Induction  is  inferring  a  proposition  from  propositions  lei» 
general  than  itself,  and  Ratiocination  is  inferring  a  proposition  from 
propositions  equally  or  more  general.    When,  from  the  ooservation  of 
a  number  of  individual  instances,  we  ascend  to  a  general  proposition, 
or  when,  by  combining  a  number  of  general  propositions,  we  conclude 
from  them  another  proposition  still  more  general,  the  process,  which  is 
substantially  the  same  in  both  instances,  is  called  Induction.     "When 
from  a  general  proposition,  not  alone  (for  frt>m  a-eingle  proposition 
nothing  can  be  concluded  which  is  not  involved  in  the  terms),  but  by 
combining  it  with  other  propositions,  we  infer  a  proposition  of  the 
same  deeree  of  generality  with  itself,  or  a  less  general  proposition,  or 
a  proposition  merely  individual,  the  process  is  Ratiocination.     When, 
in  short,  the  conclusion  is  more  general  than  the  largest  of  the  prem- 
iaseBy  the  argument  is  commonly  called  Induction ;  when  less  general, 
or  equally  general,  it  is  Ratiocination. 

As  all  experience  begins  with  individual  cases,  and  proceeds  from 
them  to  generals,  it  might  seem  most  conformable  to  the  natural  order 
of  tbought  that  Induction  should  be  treated  of  before  we  touch  upon 
Ratio«nnation.     It  wiD,  however,  be  advantageous,  in  a  science  which 
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'  aims  at  tracing  our  acquired  knowledge  to  its  sources,  that  the  inquirer 
should  commence  with  the  later  rather  than  with  the  earlier  stages  of 
the  process  of  constructing  our  knowledge ;  and  should  trace  deriva- 
tive truths  backward  to  the  truths  from  which  they  are  deduced,  and 
upon  which  they  depend  for  their  evidence,  before  attempting  to  point 
out  the  original  spring  from  which  both  ultimately  take  their  rise. 
The  advantages  of  this  order  of  proceeding  in  the  present  instance  will 
manifest  themselves  as  we  advance,  in  a  manner  superseding  the  ne- 
cessity of  an^  further  justification  or  explanation. 

Of  Induction,  therefore,  we  shall  say  no  more  at  present^  than  that 
it  at  lea^t  b^  without  doubt,  a  process  of  real  inference.  The  conclu- 
sion in  an  induction  embraces  more  than  is  contained  in  the  premisses. 
The  principle  or  law  collected  from  particular  instances,  the  general 
proposition  in  which  we  embody  the  result  of  our  experience,  covers 
a  much  larger  extent  of  ground  than  the  individual  experiments  which 
are  said  to  form  its  basis.  A  principle  ascertained  by  experience,  is 
more  than  a  mere  summing  up  of  what  we  have  specifically  observed 
in  the  individual  cases  that  we  have  examined ;  it  is  a  generalization 
grounded  on  those  cases,  and  expressive  of  our  belief,  that  what  we 
there  found  true  is  true  in  an  indefinite  number  of  cases  which  we  have 
not  examined,  and  are  never  likely  to  examine.  The  nature  and 
grounds  of  this  inference,  and  the  conditions  necessary  to  make  it 
legitimate,  will  be  the  subject  of  discussion  in  the  Third  Book :  but 
diat  such  inference  really  takes  place  is  not  susceptible  of  question. 
In  every  induction  we  proceed  from  truths  which  we  knew,  to  trudis 
which  we  did  not  know:  firom  facts  certified  by  observation,  to  facts 
which  we  have  not  observed,  and  even  to  facts  not  capable  of  being 
now  observed ;  future  facts,  for  example :  but  which  we  do  not  hesitate 
to  believe  upon  the  sole  evidence  of  the  induction  itself. 

Induction,  then,  is  a  real  process  of  Reasoning  or  Inference. 
Whether,  and  in  what  sense,  so  much  can  be  said  of  the  Syllogism, 
remains  to  foe  determined  by  the  examination  i|ito  which  we  are  about 
to  enter. 


CHAPTER  11. 

OF  BATIOCINATION,  OR  STtLOOIBM. 


§  1.  The  analysis  of  the  Syllogism  has  been  so  accurately  and  fully 
performed  in  the  common  manuals  of  Logic,  that  in  the  present  work, 
which  IB  not  designed  as  a  manual,  it  is  sufficient  to  recapitulate,  fne^ 
moria  causd,  the  leading  results  of  that  analysis,  as  a  foundation  for 
the  remarks  to  be  afberwards  made  upon  the  mnctions  of  the  syllogism, 
and  the  place  which  it  holds  in  philosophy. 

To  a  legitimate  syllogism  it  is  essential,  that  there  should  be  three » 
and  no  more  than  three,  propositions,  namely,  the  conclusion,  or  propo- 
sition to  be  proved,  and  two  other  propositions  which  together  prove 
it,  and  which  are  called  the  premisses.  It  is  essential  that  there  should 
be  three,  and  no  more  than  three  terms,  namely,  the  subject  and  pred- 
icate of  the  conclusion,  and  another  called  the  middleterm,  which  must 
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be  found  m  both  preminefl,  aince  it  b  by  meass  of  k  tlittt  the  other 
two  terma  are  to  be  connected  together.  The  predicate  of  the  conclu- 
non  ia  called  the  migar  term  of  the  Byllogiam ;  the  subject  of  the  con- 
cluaion  ia  called  the  minor  term.  Aa  there  can  be  bot  three  terma, 
tiw  major  and  jsoinor  terma  muat  each  be  found  in  one,  and  only  one, 
of  the  premiaaes,  together  with  the  middleterm  which  ia  in  them  both. 
The  premiflB  which  containa  the  middleterm  and  the  mi^or  term  ia 
called  the  major  premiaa ;-  that  which  containa  the  middleterm  and  the 
oinor  term  is  caUed  Uie  minor  premiaa  of  the  ayllogiam. 

Syllogiame  are  divided  by  aome  logiciana  mto  l^imejlguretf  by  oth 
en  into  four,  according  to  the  position  of  the  middleterm,  which  may 
either  be  the  aubject  in  both  premiaaea,  the  predicate  in  both,  or  the 
■abject  in  one  and  the  predicate  in  the  other.  The  moat  common 
case  is  that  in  which  the  middleterm  ia  the  aulriect  of  the  major  mem* 
IBB  and  the  predicate  of  the  minor.  Thia  ia  reckoned  aa  the  fiirat  ngnre. 
When  the  middleterm  ia  the  predicate  in  both  premiaaea^  the  ayllogiBm 
belongs  to  the  second  figure ;  when  it  ia  the  subject  in  both,  to  th^ 
duid.  In  the  fourth  figure  the  middleterm  ia  the  subject  of  the  minor 
jnuaaB  and  the  predi^ite  of  the  major.  Those  writers  who  reckon 
BO  more  than  three  figures,  include  thia  case  in  the  first 

Each  figure  is  subdiYided  into  tnodei^  according  to  what  are  cafled 
the  ptantity  and  quality  of  the  projpositions*  that  is,  according  as  they 
ve  universal  ox  particular,*ttffirmtttive  or  negative.  The  following  are 
examples  of  all  the  legitimate  modes,  that  is,  all  those  in  which  die 
oondusion  correctly  follows  from  the  premisses.  A  is  the  mincMr  term* 
C  the  n^jor,  B  the  middleterm. 

F1B8T  Fioasc 

AUBisC  NoBisC  AUBisG  NoBisC 

AUAmB  AUAisB  Some  A  is  B  Some  A  is  B 

therefore  thoefore             tliei«fore  therefore 

AUAisC  NoAisG  SomeAisC  Some  A  is  not  C 

Sboond  Fiouml 

NoCisB  AUCisB  NoCisB  All  C  is  B 

AHAisB  No  A  Is  B  Some  A  is  B  Some  A  is  not  B 

tfaeseibie  therefore  thevefora  tberafipfe 

Mo  A  is  C  No  A  is  C  SomeAismitC  Some  A  is  not  C 

TBISD  FlGOBS. 

AUBisC      NoBisC  SomeBisC  AUBisC  SomeBisnotC  NoBisC 

AUBisA      AUBisA  AUBisA     SomeBisA  AllBisA  SomeBis^A 

tberefara       therefore  therefore        therefore  therefore  therefore 

SemeAisC  SomeAisnotC  SomeAisC  SomeAisC  SomeAisnotG  SomeAisnotC 

FooSTH  FieoBx. 

ASCi^B  AUCisB  SomeCisB  KoCisB  NoCisB 

AUBwA  NoBisA  AUBisA  AUBisA  SomeBisA 

thcfefore  therefore  therefore  therefore  therefore 

Some  A  is  C  Some  A  is  C  Some  A  is  C  Some  A  is  not  C  Some  A  is  not  C 

In  these  exemplars,  or  blank  forma  for  making  syllogisms,  no  place 
is  as»gned  to  singtdar  propositions ;  not,  of  course,  because  such  pro- 
positioiis  are  not  used  in  ratiocination,  btit  because,  their  predicate 
being'  affirmed  or  denied  of  ^e  whole  of  the  subject,  they  are  tanked, 
hr  &e  purposes  of  the  syllogism,  with  nniyersal  propositioias.  Thus, 
these  two  syHogirass*- 
P 
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All  men  are  mortal.  AD  men  are  mortal^ 

All  kings  are  men,  Socrates  is  a  man, 

therefore  therefore 

All  kings  are  mortal,  Socrates  is  moztal, 

are  arguments  precisely  similar,  and  are  both  ranked  in  the  first  mode 
of  the  first  figure. 

The  reasons  why  syllogisms  in  any  of  the  above  forms  are  legitimate, 
that  is,  why,  if  the  premisses  be  true,  the  conclusion  must  necessarily  be 
so,  and  why  this  is  not  the  case  in  any  other  possible  mode^  that  is,  in 
any  other  combination  of  universal  and  particular,  affirmative  and 
negative  propositions,  any  person  taking  interest  in  these  inquiries  may 
be  presumed  to  have  either  learnt  from  the  common  school  books  of 
die  syllogistic  logic,  or  to  be  capable  of  divining  for  himselC  The 
reader  may,  however,  be  referred,  for  every  needful  explanation,  to 
Archbishop  Whately's  Elements  ofLogie^  where  he  will  fina  stated  with 
philosophical  precision,  and  explained  with  peculiar  perspicuity,  the 
whole  of  the  common  doctrine  of  the  syllogism. 

Ail  valid  ratiocination ;  all  reasoning  by  which,  from  general  propo- 
sitions previously  admitted,  other  propositions  equally  or  less  general 
are  inferred ;  may  be  exhibited  in  some  of  the  above  forms.  The  whole 
of  Euclid,  fco*  example,  might  be  thrown  without  difficulty  into*  a  series 
of  syllogisms,  regular  in  mode  and  figure. 

Although  a  syUogism  framed  according  to  any  of  these  formulas  is  a 
valid  argument,  all  correct  ratiocination  admits  of  being  stated  in  syllo- 
gums  of  the  first  figure  alone.  The  rules  for  throwing  an  arvuraent  in 
any  of  the  other  figures  into  the  first  figure,  are  called  rules  for  the  re- 
duction  of  syllogisms.  It  is  done  by  the  conversion  of  one  or  other,  or 
both,  of  the  premisses.  Thus,  an  argument  in  the  first  mode  of  the 
second  figure,  a»-« 

No  C  is  B 
All  A  b  B 
therefore 
No  A  is  C, 

may  be  reduced  as  follows.  The  proposition.  No  C  is  B,  being  an  nni* 
versal  negative,  admits  of  simple  conversion,  and  may  be  changed  into 
No  B  is  C,  which,  as  we  showed,  is  the  very  same  assertion  m  other 
words — the  same  fact  differently  expressed.  This  transformation  ha^* 
ing  been  effiscted,  the  argument  assumes  the  following  form : — 

No  B  is  C 

AUAisB 

therefore 

No  A  is  C, 
which  is  a  good  sylloflrism  in  the  second     ode  of  the  first  figure.    Again^ 
an  argument  in  die  nrst  mode'  of  the  third  figure  must  resemble  dio 
following:— 

AllBisC 
AU  B  is  A 
therefore 
Some  A  is  C, 

where  the  minor  premiss,  All  B  is  A,  conformably  to  what  was  1^1^ 
down  in  the  last  chapter  respecting  universal  affirmatives,  does  not  cul.^ 
mit  of  simple  conversion,  but  may  be  converted  jier  accidens,  thus,  Sorcio 
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A  is  B ;  which,  diougli  it  does  not  expresB  the  whole  of  what  is  ameit* 
ed  in  the  propoeitioii.  All  B  is  A,  expresses,  as  was  formerly  shown,  paxt 
of  it,  and  must  therefore  be  true  if  the  whole  is  true.  We  have,  then, 
as  the  result  of  the  reduction,  the  following  syllogism  in  the  third  mode 
of  the  first  fig^ure : — 

AUBisC 

Some  A  is  B, 
from  which  it  obriously  follows,  that 

Some  A  is  C. 

In  the  same  manner,  or  in  a  manner  on  which,  after  these  examples* 
it  is  not  necessary  to  enlarge,  every  mode  of  the  second,  third,  and 
fomth  figures  may  be  reduced  to  jK>me  one  of  the  four  modes  of  the 
first  In  other  words,  every  conclusion  which  can  be^  proved  in  any  of 
the  last  three  fig^ures,  may  be  proved  in  the  first  figure  from  the  same 
premisses,  with  a  slight  alteration  in  the  mere  manner  of  expressing 
them.  Every  valid  ratiocination,  therefore,  may  be  stated  in  the  firrt 
figure,  that  is,  in  one  of  the  following  forms  :-* 

Every  B  is  C  No  B  is  C 

AHA         i      .    n  AUA  I      -    « 

Some  A      f     "  ^'  Some  A      f     '*  ^ 

therefore  diorefoie 

AHA         \     un  No  A  is  \     p 

Some  A     J     "  ^-  Some  A  is  not   J     ^• 

Or,  if  more  significant  symbols  are  preferred, — 

To  prove  an  affirmative,  the  argument  must  admit  of  being  stated 
in  this  form: — 

An  animals  are  mortal ; 
All  men  ^ 

Some  men      >     are  animals ; 
Socrates  ) 

therefoie 
All  men  ^ 

Some  men^    >     are  mortaL 
Socrates    ^    ) 

To  prove  a  negative,  the  argument  must  be  capable  of  being 
expressed  in  this  form : — 

No  one  who  is  capable  of  selfcontrol  is  necessarily  vidons; 
All  n^;roes  ^  ' 

Some  negroes        >    are  capable  of  self-control; 
Mr.  A^'s  negro       ) 

therefore 
No  negroes  are  ^ 

Some  negroes  are  not     >    necessarily  vicious. 
Mr.  A's  negro  is  not       ) 

Ahhongh  all  ratiocination  admits  of  being  thrown  into  one  or  the 
other  of  these  forms,  and  sometimes  gains  considerably  by  the  trans« 
fimnation,  both  in  deamess  and  in  the  obviousness  of  its  consequence ; 
there  are,  no  doubt,  cases  in  which  the  argument  falls  more  naturally 
into  one  of  the  other  three  figures,  and  in  which  its  conclusiveness  is 
QH)re  ^parent  at  the  first  glance  in  those  figures,  than  when  reduced 
into  the  first.     Thus,  if  the  proposition  were  tliat  pagans  may  be  vir* 
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t«ou8,  and  the  evidence  to  ptove  it  were  tke  ezeo«ple  of  AriatiAet;  % 
•yUogiBW  in  the  third  figure, 

Axii^des  wal  vutuouft, 
Amtides  was  a  pflfgaA, 

therefore 
Some  pagan  was  vhtuous, 

would  be  a  more  natural  mode  of  stating  the  argument,  and  would 
carry  conviction  more  instantly  home,  than  the  same  ratiocination 
Btrained  into  the  first  figure,  thus — 

Aristides  was  virtuous, 
Some  pagan  was  Aristidas, 

therefore 
rSome  pagan  was  virtuous. 

A  German  phOosopher,  Lambeit,  whose  Neuet  Or^anon  (published 
m  the  year  1764)  contains  amon^  other  things  the  most  elaborate  and 
complete  exposition  of  the  syUoguitic  doctrine  which  I  hare  happened 
to  meet  witn,  has  expressly  exammed  what  sorts  of  arguments  fall 
most  naturally  and  suitably  into  each  of  the  four  fig^ures ;  and  his  solu- 
tion is  characterized  by  great  ingenuity  and  clearness  of  thought.* 
The  argument,  however,  is  one  and  the  same,  in  whichever  fig^ure  it  is 
expressed ;  since,  as  we  httve  already  seen,  the  premisses  of  a  syllo- 
gism in  the  second,  third,  or  fourth  figure,  and  those  of  the  fiyllogism 
in  the  first  figure  to  which  it  may  be  reduced,  are  the  same  premisses, 
in  everything  except  language,  or,  at  least,  as  mudi  of  them  as  4M>n- 
tributes  to  the  proof  of  the  conclusion  is  the  same.  We  are  tfaerelene 
at  liberty,  in  conformity  with  the  general  opinion  of  logicians,  to  con- 
sider the  two  elementary  forms  of  the  first  figure  as  the  universal 
types  of  all  correct  ratiocination ;  the  one,  when  the  conclusion  to  be 
proved  is  afiirmative,  the  other,  when  it  is  negative ;  even  though  cer- 
tain arg^uments  may  have  a  tendency  to  clothe  themselves  in  the  forms 
of  the  second,  third,  and  fourth  figures ;  which,  however,  cannot  possi- 
bly happen  with  the  only  class  of  arguments  which  are  of  first-rate 
scientific  importance,  those  in  which  the  conclusion  is  an  universal 
afiirmative,  such  conclusions  being  susceptible  of  proof  in  the  first 
figure  alone. 

§  2.  On  examining,  then,  these  two  ^neral  larmulBB,  we  find  diat  in 
both  of  them  one  premiss,  the  major,  is  an  univennd  proposition ;  and 

*  His  conclasions  tre,  "  The  fint  figure  is  suited  to  the  diaeoveiy  or  proof  ef  the  proper- 
ties of  a  thing ;  the  second  to  the  discoTory  or  proof  of  the  distinctions  between  things ; 
the  third  to  the  discovery  or  proof  of  instances  end  exceptions ;  the  fourth  to  the  discovery, 
or  exclusion,  of  the  dilBerent  species  of  a  genus.*'  The  reference  of  sytlegisms  in  the  last 
three  figures  to  the  diomm  cfe  tmmi  et  nuUo  is,  in  Lambert's  view,  strained  and  unnatural : 
to  each  of  the  three  belongs,  according  to  him,  a  separate  axiom,  coordinate  and  of  equal 
authority  with  that  dictum,  and  to  which  he  gives  the  Barnes  of  dktmm  de  dheno  for  the 
second  ngure,  dictum  de  aen^  for  the  third,  and  dictum  dt  rtdproco  for  the  fourth.  See 
part  L  or  ZKonmolofM,  chap.  iv.  %  329  «f  »tqq. 

Were  it  not  that  the  views  I  am  about  to  propound  on  the  fuadtioos  and  ultimate  foun- 
dation of  the  syllogism  render  such  distinctions  as  these  of  very  subordinate  importance,  1 
should  have  availed  myself  largely  of  this  and  other  speculations  of  Lambert ;  who  baa 
displayed,  within  the  iimits  of  the  received  theonr  of  the  syllogism,  an  originality  for  which 
it  was  scarcely  to  be  supposed  that  there  coula  still  have  toen  room  on  so  exhauatad  a 
sQbject,  and  whose  book  may  be  strongly  recommended  to  those  who  may  attempt  atiU 
further  to  improve  the  osceUeat  manuals  we  already  possess  of  this  elementary  portion 
the  Art  of  Reaeonisg. 
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•eeorAng  m  Mb  is  affimatiTe  or  aegative,  the  concliurton  Is  so  toa 
AU  mtioGUiaCioii,  dierefors»  starts  from  a  gtnerai  proposition,  principle, 
or  assumption :  a  proposition  in  which  a  predicate  is  affirmed  or  domed 
of  an  entire  class ;  tlMt  is,  in  which  some  attribute,  or  the  negation  of 
MMne  attribute,  is  asserted  of  an  indefinite  number  of  objects,  distin- 
eaished  by  a  common  characteristic,  and  designated,  in  consequence, 
hj  a  ootnmon  name. 

The  other  premiss  is  always  affirmative,  and  asserts  that  something 
(which  may  be  either  an  individual,  a  class,  or  part  of  a  class),  belongs 
to,  or  is  inchided  in,  the  dass,  respecting  which  somethioff  was  affirmed 
or  denied  in  the  major  premiss.  It  fblfows  that  the  attribute  affirmed 
or  denied  of  the  entse  cUss  may  (if  there  was  truth  hi  that  affirmation 
or  deaoal)  be  affirmed  or  denied  of  the  oHeet  or  objects  alleged  to  be 
biduded  in  the  class :  and  this  is  preciseq^  the  assertion  made  in  the 
eoDclusion. 

Whether  or  not  the  foraging  is  an  adequi^e  account  of  the  con- 
stituent parts  of  the  syllogism,  will  be  presently  considered ;  but  as 
&r  as  it  goes  it  is  a  true  accoimt.  It  has  accordihgly  been  generalized 
and  eredied  into  a  logical  maxim,  on  which  all  ratiocination  is  said  to 
be  fimnded,  insomuch  that  to  reason  and  to  apply  the  maxim  are 
•apposed  to  be  one  and  the  same  thing.  The  maxim  is.  That  what- 
ever can  be  affirmed  {or  denied)  of  a  class,  may  be  affirmed  (or  denied) 
of  everything  included  in  the  class.  This  axiom,  supposed  to  be  tha 
basis  of  the  syllogistic  theory,  is  termed  by  logicians  the  dictum  d^ 
mmd  et  nmOo. 

This  maxim,  however,  when  considered  as  a  principle  of  reasoning, 
wppetoB  suited  to  a  system  of  metaphysics  once  indeed  generally 
TBceived,  but  which  for  the  last  two  centuries  has  been  considered  as 
finally  aibandoned,  though  there  have  not  been  wanting,  in  our  own 
day,  attempts  at  its  revival.    So  long  as  what  were  termed  Universals 
were  regarded  as  a  pecuHar  kind  of  substances,  having  an  objective 
eiistence  distinct  from  the  individual  objects  classed  under  them,  the 
dieimm  de  amni  conveyed  an  important  meaning;  because  it  expressed 
the  intercommunity  of  nature,  which  it  was  necessary  upon  that  theory 
^at  we  should  suppose  to  exist  between  those  general  substances  and 
die  particular  substances  whii^  were  subordinated  to  them.     That 
everything  predieable  of  the  universal  was  predicable  of  the  various 
iadividaals  contained  under  it,  was  then  no  identical  proposition,  but 
a  statement  of  what  was  conceived  as  a  fundamental  law  of  the  uni- 
veneu     The  assertion  that  the  entire  nature  and  properties  of  tho 
mib&iauHa  teeumda  Ibrmed  part  of  the  properties  of  each  of  the 
iadtvidnal  substances  called  by  the  same  name ;  that  the  properties  of 
Man,  lor  exan^le,  were  properties  of  all  men ;  was  a  proposition  of 
laal  significance  when  Man  did  not  mean  aH  men,  but  something 
inheiest  in  men,  and  vastly  superior  to  them  in  dignity.     Now»  how- 
ever, when  it  is  known  that  a  class,  an  universal,  a  genus  or  species,  ia 
aol  an  eudtf  per  se,  but  neither  more  nor  less  uan  die  individual 
nbataaees  themselves  which  are  placed  in  the  class,  and  that  there  is 
aotfaing  seal  in  the  matter  excej:^  those  objects,  a  common  namq  given 
to  thms,  and  common  attributes  indicated  by  the  name ;  what,  I  should 
be  f^md  to  know,  do  we  learn  by  being  told,  that  whatever  can  be 
rfiimfHl  oi  a  dass,  may  be  affirmed  of  every  object  contained  in  the 
t     The  chus  ie  nothing  but  the  objects  eontaitted  in  it :  and  the 
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dieimm  de  omni  merely  amounts  to  the  identical  propoaHaon,  that  what- 
ever ia  true  of  certain  objects^  is  true  of  each  of  those  objects.  If  all 
ratiocination  were  n6  more  than  the  application  of  this  maxim  to 
particular  cases,  the  syllogism  would  indeed  be,  what  it  has  so  often 
oeen  declared  to  be,  solemn  triflings  The  diUum  de  omni  b  on  a  par 
with  another  truth,  which  in  its  time  was  also  reckoned  of  great 
importance,  "  Whatever  is,  is ;"  and  not  to  be  compared  in  point  of 
significance  to  the  cognate  aj^horism,  "  It  is  impossible  for  the  same 
thmg  to  be  and  not  to  be ;"  since  this  b,  at  the  lowest,  equivalent  to 
the  K>gical  axiom  that  contradictoiy  propositions  cannot  both  be  true. 
To  give  any  real  meaning  to  the  dictum  de  omni,  we  must  consider  it 
not  as  an  axiom  but  as  a  definition ;  we  must  look  upon  it  as  intended 
to  explain,  in  a  circuitous  and  paraphrastic  manner,  the  meaning  of 
the  word  dau. 

An  error  which  seemed  finally  refuted  and  dblodged  from  science, 
often  needs  only  put  on  a  new  suit  of  phrases,  to  be  welcomed  back  to 
its  old  quarters,  and  allowed  to  repose  unquestioned  fi:>r  another  cycle 
of  ages.     Modem  philosophers  have  not  been  sparing  in  their  contempt 
for  the  scholastic  oogma  that  genera  and  species  are  a  peculiar  kind  of 
substances,  which  general  substances  being  the  only  permanent  things, 
while  the  individual  substances  comprehended  under  them  are  in  a 
perpetual  flux,  knowledge,  which  necessarily  imports  stability,  can  only 
nave  relation  to  those  general  substances  or  universals,  and  not  to  the 
&cts  or  particulars  included  under  them.     Yet,  though  nominally  re- 
jected, this  very  doctrine,  whether  disg^uised  under  the  Abstract  Ideas  of 
Locke  (whose  speculations,  however,  it  has  less  vitiated  than  those  of 
perhaps  any  other  writer  who  has  been  infected  with  it),  under  the 
ultra-nominalbm  of  Hobbes  and  Condillac,  or  the  ontology  of  the  later 
Kantians,  has  never  ceased  to  poison  philosophy.    Once  accustomed 
to  consider  scientific  investigation  as  essentially  consbting  in  the  stud  j 
of  universals,  men  did  not  drop  thb  habit  of  thought  when  they  ceased 
to  regard  universals  as  possessing  an  independent  exbtence :  and  even 
those  who  went  the  length  of  considering  them  as  mere  names,  could 
not  free  themselves  from  the  notion  that  the  investiflration  of  truth  con- 
sisted entirely  or  partly  in  some  kind  of  conjuration  or  juggle  vrith 
those  names.     When  a  philosopher  adopted  fully  the  Nominatist  vie^r 
of  the  signification  of  general  language,  retaining  along  with  it  the 
dictum  de  omni  as  the  foundation  of  all  reasoning,  two  such  prenussee 
fairly  put  together  were  likely,  if  he  was  a  consistent  thinker,  to  land 
him  in  rather  startling  conclusions.    Accordingly  it  has  been  seriooaly 
held  by  writers  of  deserved  celebrity,  that  the  process  of  arriving  at 
new  truths  by  reasoning  consists  in  the  mere  substitution  of  one  set  oF 
arbitrary  signs  for  another ;  a  doctrine  which  they  supposed  to  derive 
irresbtible  confirmation  from  the  example  of  algebra.    If  there  were 
any  process  in  sorcery  x)r  neax>mancy  more  preternatural  than  this,  I 
should  be  much  surprised.     The  culminating  point  of  thb  philosopliy 
b  the  noted  aphorism  of  Condillac,  that  a  science  b  nothing,  or  scarcely 
anything,  but  une  langue  bien/aiie:  in  other  words,  that  the  one  suffi- 
cient rule  for  discovering  the  nature  and  properties  of  objects  is   to 
name  them  properly:  as  if  the  reverse  were  not  the  truth,  that  it  b  iu. 
possible  to  name  them  properly  except  in  proportion  as  we  are  already 
acquainted  with  their  nature  and  properties.    Can  it  be  necessary    to 
say,  that  none,  not  even  the  most  trivial  knowledge  with  respect    to 
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ThtngBf  ever  was  or  could  "he  originally  got  at  by  any  conceitaUe 
manipidation  of  mere  names :  and  that  wn^t  can  be  learnt  from  names, 
IB  only  what  somebody  who  used  the  names,  knew  before  1  Philoso- 
phical analysis  confirms  the  indication  of  oomm<m  sense,  that  tbe  func- 
tion of  names  is  but  that  of  enabling  us  to  remember  and  to  commtMi- 
eate  our  thoughts.  That  they  also  strengthen,  even  to  an  incalculable 
extent,  the  power  of  thought  itself,  is  most  true :  but  they  do  diis  by 
no  intrinsic  and  peculiar  virtue :  they  do  it  by  the  power  inherent  in 
an  artificial  memory,  an  instrument  <n  which  few  have  adequately  cob- 
ndered  the  immense  potency.  As  an  artificial  memory,  language  truly 
is,  what  it  has  so  often  been  called,  aa  instrument  of  thought :  but  it  is 
one  thing  to  be  the  instrument,  and  another  to  be  the  exclusive  subject 
npon  wluch  the  instrument  is  exercised.  We  think,  indeed,  to  a  con- 
siderable extent,  by  means  of  names,  but  what  we  think  of,  are  the 
things  called  by  those  names ;  and  there  cannot  be  a  greater  error  than 
to  imagine  that  thought  can  be  carried  on  with  nothing  in  our  mind 
but  names,  or  that  we  can  make  the  names  think  for  us. 

§  3.  Those  who  considered  the  dictum  de  omni  as  the  foundation  of 
the  syllogism,  looked  upon  arguments  in  a  manner  corresponding  to 
the  erroneous  view  which  Hobbes  took  of  propositions.  -  Because  there 
are  some  propositions  which  are  merely  verbal,  Hobbes,  in  order  (ap- 
parently) that  his  definition  might  be  rigorously  universal,  defined  a 
proposition  as  if  no  propositions  declared  anything  except  the  meaning 
of  words.  If  Hobbes  was  right ;  if  no  further  account  than  this  could 
be  given  of  the  import  of  propositions ;  no  theory  could  be  given  but 
the  commonly  received  one,  of  the  combination  of  propositions  in  a 
syllogism.  If  the  minor  premiss  asserted  nothing  more  than  that  some- 
thing belongs  to  a  class,  and  if,  as  consistency  would  require  us  to 
suppose,  the  major  premiss  asserted  nothing  of  that  class  except  that 
it  IS  included  in  another  class,  the  conclusion  would  only  be,  that  what 
was  included  in  the  lower  class  is  included  in  the  higher,  and  the  result, 
therefore,  nothing  except  that  the  classification  is  consistent  with  itself. 
But  we  have  seen  that  it  is  no  sufficient  account  of  the  meaning  of  a 
proposition,  to  s^  that  it  refers  something  to,  or  excludes  something 
from,  a  class.  £very  proposition  which  conveys  real  information 
asserts  a  matter  of  fact,  dependent  upon  the  laws  of  nature  and  not 
upon  artificial  classification.  It  asserts  that  a  given  object  does  or 
does  not  possess  a  given  attribute ;  or  it  asserts  that  two  attributes,  or 
sets  of  attributes,  do  or  do  not  (constantly  or  occasionally)  coex- 
ist. Since  such  is  the  purport  of  all  propositions  which  convey 
any  real  knowledge,  ana  since  ratiocination  is  a  mode  of  acquir- 
ing real  knowledge,  any  theory  of  ratiocination  which  does  not  re- 
cognize this  import  of  propositions,  cannot,  we  may  be  sure,  be  the 
true  one. 

Applying  this  view  of  propositions  to  the  two  premisses  of  a  syllo- 
gism, we  (»>tain  the  fbllowing  results.  The  major  premiss,  which,  as 
already  remarked,  is  always  universal,  asserts,  that  all  things  which  have 
a  certun  attribute  (or  attributes)  Ijiave  or  have  not  along  with  it,  a  cer- 
tain other  attribute  (or  attributes).  The  minor  premiss  asserts  that  the 
thing  or  set  of  things  which  are  the  subject  of^that  premiss,  have  the 
first-mentioned  attribute ;  and  the  conclusion  is,  that  they  have  (or  that 
tiiey  have  not)  the  second.     Thus  in  our  former  example. 
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AQ  men  sie  mcnlAlf 
^pcKatesiB  a  man, 

therefore 
Soorates  bmortal, 

the  subject  and  predicate  of  the  major  premin  aie  connotadve  temu, 
denoting  olnects  and  connoting  attnbntefl.  The  assertion  in  the  miyor 
jpremiss  is,  that  abng  with  one  of  the  two  sets  of  attribotes,  we  ahrays 
find  the  odier :  that  the  attributes  connoted  b^ ''  man"  never  exist  un- 
fess  conjoti^ed  with  the  attribute  called  mortahty.  The  assertion  in  the 
minor  premiss  is  thaK  the  indiridual  named  Socrates  possesses  the 
former  attributes ;  and  it  is  concluded  that  he  possesses  abo  the  attri- 
bute mortality.    Or,  if  both  the  premisses  ace  general  propositions^  aa 

All  men  are  mortal, 

AH  kings  are  men, 
diereforo 

AH  kings  are  mortal, 

the  minor  premiss  asserts  that  the  attributes  denoted  by  kingship  only 
exist  in  comunction  with  those  signified  bv  the  word  man.  The  major 
asserts  as  beforo,  that  the  last-mentioned  attributes  are  never  found 
widiout  the  attribute  of  mortality.  The  conclusion  is,  that  wherever 
the  attributes  of  kinmhip  are  found,  that  of  moitali^  is  found  also. 

If  the  maior  premiss  were  negative,  as.  No  men  are  gods»  it  would 
assert,  not  uat  the  attributes  connoted  by  "  Man"  never  exist  vrithout, 
but  that  they  never  exist  with,  those  connoted  by  **  God :"  from  which, 
together  wi&  the  minor  premiss,  it  is  concluded,  that  the  same  incom- 
patibility exists  between  tne  attributes  constituting  a  eod  and  those  con- 
stituting a  king.  In  a  similar  manner  we  might  analyze  any  other  ex- 
ample of  the  syllogism. 

ST  we  generalize  this  process,  and  look  out  fbr  the  principle  or  law 
involved  m  every  such  inference,  and  presupposed  in  every  syllogism 
the  propositions  of  which  are  anything  more  than  merely  verbal ;  we 
find,  not  the  unmeaning  dictum  de  omni  et  nullo,  but  a  fundamental 
principle,  or  rather  two  principles,  strikingly  resembling  the  axioms  of 
mathematics.  The  first,  which  is  the  principle  of  affirmative  syllo- 
gisms, is»  that  things  which  coexist  with  the  same  thing,  coexist  with 
one  anodier.  The  second  is  the  principle  of  negative  syllogisms,  and 
IS  to  this  effect :  that  a  thing  which  coexists  with  another  thing,  with 
which  odier  a  third  thing  does  not  coexist,  is  not  coexistent  with  that 
third  thing.  These  axioms  manifestly  relate  to  facts,  and  not  to  con- 
ventions :  and  one  or  other  of  them  is  the  ground  of  the  legitimacy  of 
every  alignment  in  which  fiicts  and  not  conventions  are  the  matter  treat- 
ed oL 

§  4.  It  onl]f  remains  to  translate  this  exposition  of  the  ^llogiain 
from  the  one  into  the  other  of  the  two  languages  in  which  we  mrmerly 
remarked*  that  all  propitious,  and  of  course  therefore  all  combina- 
tions of  propositions,  might  be  expressed.  We  observed  that  a  propo> 
sition  might  be  considered  in  two  different  liffhts ;  as  a  portion  of  our 
knowledge  of  nature,  or  as  a  memorandum  lor  our  gui^mce.  Under 
the  former,  or  speculative  aspect,  an  affirmative  general  proposition  is 
an  assertion  of  a  speculative  truth,  viz.,  that  whatever  has  a  certain  at* 
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tribute  has  a  Gertain  other  attribute.  Under  the  other  aspect,  it  is  to 
be  regarded  not  as  a  part  of  our  knowledge,  but  as  an  aid  for  our  prac- 
tical exigencies,  by  enabling  us  when  we  see  or  learn  that  an  object 
possesses  one  of  the  two  attributes,  to  infer  that  it  possesses  the  other ; 
thus  emplojin^  the  first  attribute  as  a  mark  or  evidence  of  the  seccmd. 
.Thus  regarded,  every  syUogism  comes  within  the  following  general 
formula : — 

Attribute  A  is  a  mark  of  attribute  B, 
A  given  object  has  the  mark  A, 

therefore 
The  given  object  has  the  attribute  B. 

Referred  to  this  type,  die  arguments  which  we  have  lately  cited  as 
spedmens  of  the  syllogism,  will  expzess  themselves  in  the  following 
manner; — 

The  attributes  of  man  are  a  mark  of  thcr  attribute  mortality, 
Socrates  has  the  attributes  of  man, 

therefore 
Socrates  has  the  attribute  mortality. 

And  again. 

The  attributes  of  man  are  a  mark  of  the  attribute  mortality. 
The  attributes  of  a  king  are  a  mark  of  the  attributes  of  man, 

therefore 
The  attributes  of  a  king  are  a  mark  of  the  attribute  mortality. 

And  lastly. 

The  attributes  of  man  are  a  mark  of  the  absence  of  the  attributes 

of  a  god. 
The  attributes  of  a  king  are  a  mark  of  the  attributes  of  man, 

therefore 
The  attributes  of  a  king  are  a  marie  of  the  absence  of  the  attributes 

signified  by  the  word  god : 

(or,  are  evidence  of  the  absence  of  those  attributes). 

To  correspond  vrith  this  alteration  in  the  form  of  the  syllogisms,  the 
aximns  on  which  the  syllo^stic  process  is  founded  must  undergo  a 
corresponding  transformation,  tn  this  altered  phraseology,  both  tnose 
axioms  may  be  brought  under  one  general  expression ;  namely,  that 
whatever  possesses  any  mark,  possesses  that  which  it  is  a  mark  o£ 
Or,  when  me  minor  premiss  as  well  as  the  major  is  universal,  we  mav 
state  it  tlius :  vriiatever  is  a  mark  of  any  mark,  is  a  mark  of  that  which 
this  last  is  a  mark  of.  To  trace  the  identity  of  these  axioms  with  those 
previously  laid  down,  may  be  safely  lefi  to  the  intelligent  reader.  We 
shall  find,  as  we  proceed,  the  great  convenience  of  the  phraseology 
into  which  we  have  last  thrown  them,  and  which  is  better  adapted  than 
any  I  am  acquainted  with,, to  express  vrith  precision  and  force  what  b 
aimed  at,  and  actually  accomplished,  in  every  case  of  the  ascertain- 
ment of  a  truth  by  ratiocination. 
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CHAPTER  III. 

OF  TH£  FUNCTiONfl,  AND  LOGICAL  VALUE,  OF  THE  STLLOOIBlf. 

§  1.  Wb  have  shown  what  is  the  real  nature  of  the  truths  with 
which  the  Syllogism  i»  conversant,  in  contradistinction  to  the  more 
superficial  manner  in  which  their  import  is  conceived  in  the  common 
theory ;  and  what  are  the  fundamental  axioms  on  which  its  probative 
force  or  conclusiveness  depends.  We  have  now  to  inquire,  whether 
the  syllogistic  process,  that  of  reasoning  firom  generals  to  particulars, 
is,  or  is  not,  a  process  of  inference ;  a  progress  m>m  the  known  to  the 
unknown ;  a  means  of  coming  to  a  knowledge  of  something  which  we 
did  not  know  before. 

Logicians  have  been  remarkably  unanimous  in  their  mode  of  an- 
swering this  question.     It  is  universally  allowed  that  a  syllogism  is 
vicious  if  there  be  anything  more  in  the  conclusion  than  was  assumed 
in  the  premisses.    But  this  is,  in  fact,  to  say,  that  nothing  ever  was,  or 
can  be,  proved  by  syllogism,  which  was  not  known,  or  asstmied  to  be 
known,  oefore.     Is  ratiocination,  then,  not  a  process  of  inference! 
And  is  the  syllogism,  to  which  the  word  reasonmg  has  so  often  been 
represented  to  be  exclusively  appropriate,  not  really  entitled  to  be 
duled  reasoning  at  all  ?    This  seems  an  inevitable  consequence  of  the 
doctrine,  admitted  bv  all  writers  on  the  subject,  that  a  syllogism  can 
prove  no  more  than  is  involved  in  the  premisses.     Yet  the  acknowl- 
edgment so  explicitly  made,  has  not  prevented  one  set  of  writers  from 
continuing  to  represent  the  syllogism  as  the  correct  analysis  of  what 
the  mind  actually  peiforms  in  discovering  and  proving  the  larger  half 
of  the  truths,  whether  of  science  or  of  daily  ufe,  wmch  we  believe ; 
while  those  who  have  avoided  this  inconsistency,  and  followed  out  tlie 
eeneral  theorem  respecting  the  logical  value  of  the  syllogism  to  its 
legitimate  corollary,  nave  been  led  to  impute  uselessness  and  frivolity 
to  the  syllogistic  theory  itself,  on  the  ground  of  the  petitio  princtpii 
which  they  allege  to  be  inherent  in  every  syllogism.     As  I  believe 
both  these  opinions  to  be  frmdamentally  erroneous,  I  must  request  the 
attention  of  the  reader  to  certain  considerations,  without  which  any 
just  appreciation  of  the  true  character  of  the  syllogism,  and  the  frinc- 
tions  It  performs  in  philosophy,  appears  to  me  impossible ;  but  whicli 
seem  to  have  been  either  overlooked,  or  insufficiently  adverted  to, 
both  by  the  defenders  of  the  syllogistic  theory  and  by  its  assailants. 

§  2.  It  must  be  granted  that  in  every  syllogism,  considered  as  an 
argument  to  prove  Qie  conclusion,  there  is  a  petiUo  jprincipii.  When 
we  say, 

All  men  are  mortal, 
Socrates  is  a  man, 

therefore 
Socrates  is  mortal ; 

it  Ib  unanswerably  urged  by  the  adversaries  of  the  syllogistic  theory, 
that  the  proposition,  Socrates  is  mortal,  is  presupposed  in  the  more 
general  assumption.  All  men  are  mortal :  that  we  cannot  be  assured 
of  the  mortality  of  all  men,  unless  we  were  previously  certain  of  the 
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oiOTtality  of  evezy  indiyidaal  man :  that  if  it  be  Btill  doubtful  whethar 
Socrates,  or  any  other  individual  you  ohooee  to  name,  be  mortal  or 
not,  the  same  degree  of  uncertainty  must  hang  over  the  assertion,  AD 
men  are  mortal :  that  the  general  principle,  instead  of  being  given  as 
evidence  of  the  particular  case,  cannot  itself  be  taken  for  txue  wriihout 
exception,  until  every  shadow  of  doubt  which  could  aSect  any  case 
comprised  with  it,  is  dispelled  by  evidence  aUuud^ ;  and  then  what 
remains,  for  the  syllc^sm  to  prove  1  that,  in  short,  no  reasoning  from 
generals  to  particulws  can,  as  such,  prove  anything:  since  nom  a 
general  principle  you  cannot  infer  any  particulsis^but  those  which  the 
principle  itselt  assumes  as  foreknown. 

This  doctrine  is  irrefrag^able ;  and  if  logicians,  though  unable  to 
dispute  it,  have  usually  exhibited  a  strong  disposition  to  explain  it 
away,  this  was  not  because  they  could  discover  any  flaw  in  the  argu- 
ment itself,  but  because  the  contrary  ppinion  seemed  to  rest  upon 
arguments  ecjuaUy  indisputable.  In  Uie  syllogism  last  referred  to,  for 
example,  or  m  any  of  those  which  we  previously  constructed,  is  it  not 
evident  that  the  conclusion  may,  to  the  person  to  whom  the  syllogism 
is  presented,  be  actually  and  hon&  Jide  a  new  truth  1  Is  it  not  matter 
of  daily  experience  that  truths  previously  undreamt  of,  facts  which 
have  not  been,  and  cannot  be,  directly  obsCTved,  are  arrived  at  by  way 
of  general  reasoning  1  We  believe  that  the  Duko  of  Wellington  is 
mortaL  We  do  not  know  this  by  direct  observation,  since  he  is  not 
yet  dead.  If  we  were  asked  how,  (his  being  the  case,  we  know  the 
duke  to  be  mortal,  we  should  probably  answer.  Because  aU  men  are 
10.  Here,  therefore,  we  arrive  at  the  knowledge  of  a  truth  not  (aa 
yet)  susceptible  of  observation,  by  a  reasoning  which  admits  of  being 
exhibited  m  the  following  syHogpsm : — 

All  men  are  mortal, 

The  Duke  of  Wellington  is  a  taan, 

therefore 
The  Duke  of  Wellington  is  mortal. 

And  since  a  large  portion  of  our  knowledge  is  thus  acquired,  loncians 
have  persisted  in  representing  the  syllogism  as  a  process  of  inmrence 
or  proof;  although  none  of  them  have  cleared  up  the  difficulty  which 
arises  firom  the  inconsistency  between  that  assertion  and  the  principle^ 
that  if  there  be  anjfthing  in  the  conclusion  which  was  not  already  as- 
serted in  the  premisses,  the  argument  is  vicious.  For  it  is  impossible 
to  attach  any  serious  scientific  value  to  such  a  mere  salvo,  as  the  dis- 
tinction drawn  between  being  involved  hyimplicatum  in  the  premisses, 
and  being  directly  asserted  in  them.  When  Archbishop  Whately,  for 
example,  says,*  that  the  object  of  reasoning  is  "  merely  to  expand  and 
unfola  the  assertions  wrapt  up,  as  it  were,  and  implied  in  those  with 
which  we  set  out,  and  to  bring  a  person  to  perceive  and  acknowledge 
the  fbn  force  of  that  which  he  has  admitted,"  he  does  not,  I  tldbw, 
meet  die  real  difficulty  requiring  to  be  explained,  namely,  how  it  hap- 
pens that  a  science,  like  geometry,  can  be  all  "  wrapt  up"  in  a  few 
definitions  and  axioms.  Nor  does  this  defence  of  the  syllogism  differ 
much  from  what  its  assailants  urge  against  it  as  an  accusation,  when 
they  charge  it  vrith  being  of  no  use  except  to  those  who  seek  to  press 
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the  oomequeaces^  of  an  admi»ion  into  whie^  a  man  baB  been  entrapped 
widioiit  having'  considered  and  understood  its  lull  force.  When  you 
aflbnitted  the  Dwjor  premiae,  you  asserted  the  oonclusion;  but,  says 
Archbishop  Whately,  you  asserted  it  by  implication  merely:  this, 
bowev«r|  can  here  cmly  mean  that  you  asserted  it  unconsci^uBly ;  that 
you  did  not  know  you  were  asserting  it ;  but,  if  so,  the  difficulty  re^ 
^ves  in  thia  shape---Ought  you  not  to  htswe  known  1  Were  you  war- 
ranted in  asserting  the  general  proposition  without  bavin?  satisfied 
yourself  of  the  truth  of  eYinything  whidi  it  fairly  includes  i  And  if 
not,  what  then  is  the  syllogistic  art  but  a  contrivance  for  catching  you 
in  a  trap,  and  holding  you  fast  in  it  I 


.  $  3.  From  Ma  difficulty  there  appears  to  be  but  one  issue.  The 
proposition,  that  the  Duke  of  Wellington  is  mortal,  is  evidently  an  in* 
Ku«nce ;  it  ia  got  at  as  a  oondusion  from  something  else ;  but  do  we,  in 
reality,  conclude  it  fiom  the  proposition,  AB  men  are  mortal  t  I  an* 
•wer,  no. 

The  error  committed  is,  I  conceive^  that  of  overlooking  the  distinc- 
tion between  the  two  parts  of  the  process  of  philosophizing,  the  infer- 
ring part,  and  the  registering  part;  and  ascribing  to  the  latter  the 
functions  of  the  former.  The  mistake  is  that  of  referring  a  man  to  his 
own  notes  for  the  origin  of  his  knowledge.  If  a  man  is  asked  a  ques- 
tion, and  is  at  the  moment  unable  to  answer  it,  he  may  refresh  his 
memory  by  turning  to  a  memorandum  which  he  carries  about  with 
him.  But  if  he  were  asked,  how  the  fact  came  to  his  knowledge,  ha 
would  scarcely  answer,  because  it  was  set  down  in  his  note-book  r 
unless  the  book  was  written,  like  the  Koran,  with  a  quill  ^m  thd 
wing  of  the  angel  Ga,brieL 

Assuming  that  the  proposition,  The  Duke  of  Wellington  is  mortal, 
is  immediately  an  inference  from  the  proposition.  All  men  are  mortal ; 
whence  do  we  derive  our  knowledge  of  that  general  truth  ?  No  super- 
natural aid  being  supposed,  the  answer  must  be,  by  observation.  Now, 
aU  which  man  can  observe  are  individual  cases.  From  these  all  gen- 
eral truths  must  be  drawn,  and  into  these  they  may  be  again  resolved : 
for  a  general  truth  is  but  an  aggregate  of  particular  truths ;  a  compre- 
hensive expression,  by  which  an  indefinite  number  of  individual  mct9 
are  affirmed  or  denied  at  once.  But  a  general  proposition  is  not 
merely  a  compendious  form  for  recording  and  preserving  in  the  mem- 
ory a  number  of  particular  facts,  all  of  which  have  been  observed. 
(Generalization  is  not  a  process  of  mere  naming,  it  is  also  a  process  of 
inference.  From  instanoefl  which  we  have  observed,  we  feel  warranted 
in  concluding,  that  what  we  found  true  in  those  instances,  holds  in  all 
similar  ones,  past,  present,  and  future,  however  numerous  they  may  be. 
We  then,  by  that  valuable  contrivance  of  kneuage  which  enables  us  to 
speak  of  many  as  if  they  were  one,  record  iJl  that  we  have  observed, 
together  with  all  that  we  infer  from  our  observations,  in  one  concise 
exjNression ;  and  have  thua  only  one  proposition,  instead  of  an  endless 
number,  to  remember  or  to  communicate.  The  results  of  many  obser^* 
▼ations  and  inferences,  and  instructions  for  making  Innionerable  infer- 
ences  in  unforeseen  cases,  are  compressed  into  one  short  sentence. 

When,  therefore,  we  conclude  from  the  death  of  John  and  Thomas, 
and  eveiy  other  person  we  ever  heard  of  in  whose  case  the  experi- 
ment had  been  fairly  tried,  that  the  Duke  of  Wellington  is  mortal  like 
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the  rest ;  we  ma^,  indeed,  pans  tkrough  the  geiieraUaBation,  All  mea 

axe  mortal,  as  an  mtermediate  stage ;  but  it  is  not  in  the  laOer  half  of 

the  |>rooe88,  the  descent  from  all  men  to  \h6  Duke  of  Wellingtoa»  that  .  • . 

the  tn/erttux  xeaides.  (The  inference  is  finished  when  we  have  asserted  jfi^iA    i  '■  ^    ^ 

that  all  men  are  mortal)  What  remains  to  be  performed  alterwards  j   Jf-         ^ 

is  merely  deciphering  our  own  notes.  .      *"     *^  * 

Archbishop  What^y  has  contended  that  syUogiziag,  or  reasonii^  ^^'  ^  cf^^^^l^ 
from  generals  to  partioulaiB,  is  not,  agreeably  to  the  viugar  idea,  a  pe*  4^  ''c(uMl^4\.^^i*'^ 
culiar  mode  €)£  reasoning,  but  the  philosophical  analysis  of  ike  mode  m  c\v\  tt^  'HriiJ 
which  all  men  reason,  and  most  do  so  if  they  reason  at  all.  With  die 
deference  due  to  so  high  an  authority,  I  cannot  heh>  thinking  that  the 
vulgar  notion  is,  in  this  case,  the  more  coireGt.  It,  fr^Mn  onr  expeii* 
eace  of  John,  Thomas,  lice.,  who  once  were  Uving,  but  are  now  dead, 
we  are  entitled  to  cooclttde  that  all  human  beings  are  mortal,  we  Bsdght 
surely  without  any  logical  inconsequence  have  concluded  2X  once  from 
those  instances,  that  the  Duke  of  Wellington  is  mortaL  The  mortality 
of  J<4m,  Thomas,  and  company  is,  after  «11,  the  whole  evidence  .W9 
have  for  the  mortality  of  the  Duke  of  Wellington.  Not  one  iota  ia 
added  to  the  proof  by  interpolating  a  general  propositioii.  Sinoe  the 
individual  cases  are  all  the  evidence  we  can  possess,  evidence  whadi 
BO  logical  form  into  iii4iich  we  choose  to  throw  it  can  make  greater 
than  it  is;  and  since  that  evidencois  either  sufficient  in  itself,  iv,  if  i»- 
sufiicient  for  one  purpose,  cannot  be  sufficient  for  the  other;  I  am 
unable  to  see  why  we  should  be  forbidden  to  take  the  shortest  out 
from  these  suffici^it  premisses  to  the  <;onclusion,  and  constrained  to 
tnvel  the  "  hig^  prion  road"  by  the  arbitrary  fiat  of  logicians.  I  can* 
BOt  perceive  v^y  it  should  be  im|K)S8ible  to  journey  from  one  place  to 
anotner  unless  we  "  march  up  a  hill,  and  dien  march  down  agam."  It 
may  be  the  safest  road,  and  there  may  be  a  resting  place  at  the  top 
of  the  hiUy  afibrding  a  commanding  view  of  the  surrounding  countiy; 
but  for  the  mere  purpose  of  arriving  at  our  j|Oum^'s  end,  our  takinsp 
that  road  is  perfectly  qpdonal;  it  is  a  question  of  time,  trouble,  aM 
danger. 

Not  only  may  we  reason  from  pardculars  to  partiottlars,  without 
peenng  through  generals,  but  v^  perpetually  do  so  reason.  All  our 
earliest  inferences  are  of  this  nahire.  From,  the  first  dawn  of  intelli* 
goice  we  draw  inferences,  bu(  yeus  elapse  before  we  learn  the  use 
of  general  language.  The  child»  who,  having  burnt  his  fingers,  avoids 
to  thrust  them  again  into  the  fire,  hab  reasoned  or  inferred,  though  he 
has  never  thought  of  t|[^  general  maxim,  Firs  bums.  He  knows  from 
memory  that  he  has  been  burnt,  and  on  this  evidence  believes,  when 
he  eees  a  candle,  that  if  he  puts  his  finger  into  the  flame  of  it,  he  will 
be  burnt  again.  He  believes  this  in  every  case  which  happens  to 
arise  ;  but  without  looking,  in  each  instance,  beyond  the  present  case. 
He  is  not  generalizing ;  he  is  inferring  a  particular  from  particulan. 
In  the  same  way,  also,  brutes  reason.  There  is  little  or  no  ground  for 
attributing  to  any  of  the  lower  animals  the  use  of  conventional  signs, 
without  which  general  propositions  are  impossible.  But  those  animals 
profit  by  experience,  and  avoid  what  they  have  found  to  cause  them  pain^ 
m  the  same  manner,  though  not  always  with  the  same  skill,  as  a  human 
creature.  <  Not  only  the  burnt  child,  but  the  burnt  do|^,  dreads  the  fii«. 

I  brieve  that,  in  point  of  focf*  when  drawing  inferences  from  our 
peraonal  experience   and  not  from  maxims  handed  down  to  us  by 
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books  or  tradition,  we  itiucfa  oftener  conclude  from  paidcularB  to  par> 
tieulars  directly,  than  througb  the  intermediate  agency  of  any  general 
proposition.  We  are  constantly  reasoning  from  ourselves  to  other 
people,  or  from  one  person  to  another,  widiout  giving  outselvea  the 
trouble  to  erect  our  observations  into  general  maxims  of  human  or  1 
external  nature.  When  we  conclude  that  some  peison  will,  on  some  ^ 
given  occasion,  feel  or  act  so  and  so,  we  sometimes  judge  from  an 
enlarged  consideration  of  the  manner  in  which  men  in  general^  or  men 
of  some  particular  character,  are  accustomed  to  feel  and  act ;  but 
much  oftener  from  hwring  known  the  feelings  and  conduct  of  the  same 
man  in  some  previous  instance,  or  frt>m  considering  how  we  should 
feel  or  act  ourselves.  It  is  not  only  die  village  matron  who,  when 
called  to  a  consultation  upon  the  case  of  a  neighbor's  child,  pronoun- 
ces on  the  evil  and  its  remedy  simply  on  the  recollection  and  authority 
of  what  she  accounts  the  similar  case  of  her  Lucy,  We  all,  where 
we  have  no  definite  maxims  to  steer  by,  guide  ourselves  in  the  same 
way ;  and  if  we  have  an  extensive  experience,  and  retain-  its  impres- 
sions strongly,  we  may  acquire  in  this  manner  a  very  considerable 
power  of  accurate  judgment,  which  we  may  be  utterly  incapable  of 
justifying  or  of  communicating  to  others.  Among  the  higher  order  of 
practical  intellects,  there  have  been  many  of  whom  it  was  remarked 
now  admirably  they  suited  their  means  to  their  ends,  vnthout  being 
able  to  give  any  sufficient  reasons  for  what  they  did ;  and  applied,  or 
seemed  to  ^ply*  recondite  principles  which  they  were  wholly  unable 
to  state.  This  is  a  natural  consequence  of  having  a  mind  stored 
with  appropriate  particulars,  and  having  been  long  accustomed  to 
reason  at  once  from  these  to  fresh  particulars,  without  practising  the 
habit  of  stating  to  oneself  or  to  others  the  corresponding  general  prop> 
ositions.  An  old  warrior,  on  a  rapid  glance  at  the  outlines  of  the 
ground,  is  able  at  once  to  give  the  necessary  orders  for  -a  skillful  ar- 
rangement of  his  troops ;  Siough  if  he  has  received  little  theoretical 
instruction,  and  has  seldom  been  called  upon  to  answer  to  other  people 
fi>r  his  conduct,  he  may  never  have  had  in  his  mind  a  single  general 
theorem  respecting  the  relation  between  ground  and  array.  But  his 
experience  of  encampments,  under  circumstances  more  or  less  similar* 
has  left  a  number  of  vivid,  unexpressed,  ungeneralized  analogies  in 
bis  mind,  the  most  apprc^nate  of  which,  instantly  suggesting  itself^ 
determines  him  to  a  juaicious  arrangement. 

The  skill  of  an  uneducated  person  in  the  use  of  weapons,  or  of  took, 
is  of  a  precisely  similar  nature.  The  savage  "^o  executes  unerringly 
the  exact  throw  which  brings  down  his  game,  otiiis  enemy,  in  the  man* 
ner  most  suited  to  his  purpose,  under  the  operation  of  all  die  conditions 
necessarily  involved,  the  weight  and  form  of  the  weapon,  the  direction 
and  distance  of  the  object,  the  action  of  the  wind,  &c.,  owes  this  power 
to  a  long  series  of  prerious  experiments,  the  results  of  which  he  cer- 
tainly never  framed  into  any  verbal  theorems  or  rules.  It  is  the  same 
in  all  extraordinary  manual  dexterity.  Not  long  ago  a  Scotch  manufiu^ 
turer  procured  from  England,  at  a  high  rate  of  wages,  a  working  dyer, 
ftmous  for  producing  very  fine  colors,  with  the  riew  of  leaching  to  his 
other  workmen  the  same  skilL  The  workman  came ;  but  his  mode  of 
proportioning  the  ingredients,  in  which  lay  the  secret  of  the  effects  be 
produced,  was  by  takmg  them  up  in  h|ndfuls,  while  the  common  method 
WHS  to  weigh  them.     The  manufacturer  eought  to  make  him  turn  his 
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bandUng  syBtem  into  an  equivalent  weighing  system,  that  the  general 
principle  of  his  peculiar  mode  of  proceedmg  might  be  ascertained* 
This,  nowerer,  the  man  found  himseu  quite  unable  to  do,  and  therefore 
could  impart  his  skill  to  nobody.  He  had,  from  the  individual  cases  of 
his  own  experience,  established  a  connexion  in  his  mind  between  fine 
effects  of  color,  and  tactual  perceptions  in  handling  his  dyeing  materi- 
als ;  and  firom  these  perceptions  he  could,  in  any  particular  cases,  infer 
the  means  to  be  employed,  and  the  effects  which  would  be  produced, 
but  could  not  put  others  in  possession  of  the  grounds  on  which  he  pro- 
ceeded, from  having  never  generalized  them  m  ]m  own  mind,  or  ex- 
pressed them  in  language.  >^ 

Almost  every  one  knows  Lord  Mansfield's  advice  to  a  man  of  prac- 
tical good  sense,  who,  being  appointed  governor  of  a  colony,  had  to 
preside  in  its  court  of  justice,  without  previous  judicial  practice  or  legal 
edncatiom  The  advice  was,  to  give  his  decision  boldly,  for  it  would 
probably  be  right;  but  never  to  venture  on  assigning  reasons,  for  they 
would  ^most  infallibly  be  wrong.  In  cases  like  this,  which  are  of  no 
uncommon  occurrence,  it  would  be  absurd  to  suppose  that  the  bad 
reason  was  the  source  of  the  good  decision.  Lord  Mansfield  knew  that 
if  any  reason  were  assigned  it  would  be  necessarily  an  afterthought, 
tiie  judge  being  in  fact  guided  by  impressions  from  past  experience, 
without  the  civcuitous  process  of  framing  general  principles  from  them, 
and  that  if  he  attempted  to  firame  any  such  he  would  assuredly  &iL 
Lord  Mansfield,  however,  would  not  have  doubted  that  a  man  of  equal 
experience,  who  had  also  a  mind  stored  with  general  propositions  de- 
rived by  legitimate  induction  from  that  experience,  would  have  been 
greatly  preferable  as  a  judge,  to  one,  however  sagacious,  who  could 
not  be  trusted  with  the  eitplanation  and  justification  of  his  own  judg- 
ments. The  cases  of  able  men  performing  wonderful  things  they  know 
not  bow,  are  examples  of  the  less  civilized  and  most  spontaneous  form 
of  the  operations  of  superior  minds.  It  is  a  defect  in  them,  and  often 
a  source  of  errors,  txA.  to  have  generalized  as  they  went  on ;  but  gen- 
erafization  is  a  help,  the  moat  important  indeed  of  all  helps,  yet  not  an 
essential. 

Eren  philosophers,  who  possess,  in  the  form  of  general  propositions, 

a  systematic  record  of  th6  results  of  die  experience  of  mankind,  need 

not  always  revert  to  those  general  propositions  in  order  to  apply  that 

experience  to  a  new  case.     It  is  justly  remarked  by  Dugald  Stewart, 

that  though  our  reasonings  in  mathematics  depend  entirely  upon  the 

axioms,  it  is  by  no  me^  necessary  to  our  seeing  the  conclusiveness  of 

the  proof,  that  the  axioms  should  be  expressly  adverted  to.    When  it 

is  inferred  that  A  B  is'equal  to  C  D  because  each  of  them  is  equal  to 

£  F,  the  most  uncultivated  understanding,  as  soon  as  the  propositions 

were  understood,  would  assent  to  die  inference,  without  havuig  ever 

heard  of  the  general  truth  that  "  things  which  are  equal  to  the  same 

tliing^  are  equal  to  one  another."     This  remark  of  Stewart,  consistently 

followed  out,  goes  to  the  root,  as  I  conceive,  of  the  philosophy  en 

ratiocination ;  and  it  is  to  be  regretted  that  he  himself  stopped  snort  at 

a  much  more  limited  application  of  it.'  He  saw  that  the  general  propo- 

sitioiifl  on  which  a  reasoning  is  said  to  depend,  may,  in  certain  cases, 

be  altogether  omitted,  without  impairing  its  probative  force.     But  he 

imaigiDed  this  to  be  a  peculiarity  belonging  to  axioms ;  and  argued  from 

it,  that  axioms  are  not  the  foundations  or  first  principles  of  geometry. 
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ftxim  which  all  die  other  truths  of  the  science  are  syiihetically  deduced 
(as  the  laws  of  motion  and  of  the  composition  of  forces  in  mechanics, 
the  equal  mobility  of  fluids  in  hydrostatics,  the  laws  of  reflection  and 
refraction  in  optics,  are  the  first  principles  of  those  sciences) ;  but  are 
merely  necessary  assumptions,  self-evident  indeed,  and  the  denial  of 
which  would  annihilate  all  demonstration,  but  fixon  which,  as  premisses, 
nothing  can  be  demonstrated.    In  the  present,  as  in  many  other  in- 
stances, this  thoughtful  and  elegant  writer  has  perceived  an  important 
truth,  but  only  by  halves.    Finding,  in  the  c^se  of  geometrical  axioms, 
that  general  names  have  not  any  talismanic  virtue  for  conjuring  new 
truths  out  of  the  pit  of  darkness,  and  not  seeing  that  this  is  equally  true 
in  every  other  case  of  generalization,  he  contended  that  axioms  are  in 
their  nature  barren  of  consequences,  and  that  the  really  fruitful  truths, 
the  real  first  principles  of  geometry,  are  the  definitions ;  that  the  defi- 
nition, fi^r  example,  of  the  circle  is  to  the  properties  of  die  cirole,  what 
the  laws  of  equihbxium  and  of  the  pressure  of  the  atmosphere  are  to  the 
rise  of  the  mercuiy  in  the  Torricellian  tube.    Yet  tul  that  he  had 
asserted  respecting  the  function  to  which  the  axioms  are  confined  in 
the  demonstrations  of  geometry,  holds  equally  true  pf  the  definitions. 
£very  demonstration  m  Euclid  might  be  carried  on  without  them. 
This  is  apparent  from  the  ordinary  mrocess  of  proving  a  proposition  of 
geometry  by  means  of  a  diagram.     What  assumption^  jn  fact,  do  we 
set  out  from,  to  demonstrate  by  a  diagram  any  of  the  properties  of  the 
circle  1    Not  that  in  all  circles  the  radii  are  equal,  but  only  that  they 
are  so  in  the  circle  ABC.   Jia  our  warrant  for  assuming  this,  we 
appeal,  it  is  true,  to  the  definition  of  a  circle  in  general ;  but  it  is  only 
necessary  that  you  should  grant  the  assumption  in  the  case  of  the  par- 
ticnlar  circle  supposed.    From  this,  which  is  not  a  general  but  a  sin- 
gular prc^xwition,  combined  with  other  propositions  of  a  similar  kind, 
some  of  which  when  generalized  are   called  definitions,  and  odietB 
axioms,  we  prove  that  a  certain  conclusion  is  true,  not  of  all  circles, 
but  of  the  particular  circle  ABC;  or  at  least  would  be  so,  if  the  facta 
precisely  accorded  with  our  assumptions.     The  enunciation,  as  it  ia 
called,  that  is,  the  general  theorem  which  stands  at  the  head  of  the 
demonstration,  is  not  the  proposition  actually  demonstrated.     One 
instance  only  is  demonstrated :  but  the  process  by  which  tins  is  done, 
is  a  process  which,  when  we  consider  its  nature,  we  perceive  might  be 
exactly  copied  in  an  indefinite  number  of  other  instances ;  in  every 
instance  which  conforms  to  certain  conditions.     The  contsivance  at 
seneral  language  furnishing  us  with  terms  which  connote  these  con- 
ditions, we  are  able  to  assert  this  indefinite  ibiUtitude  of  truths  in  a 
single  expression,  and  this  expression  is  the  general  theorem.    Sy 
dropping  the  use  of  diagrams,  and  substituting,  m  the  demonstrationa, 
general  phrases  for  the  letters  of  the  alphabet,  we  might  prove  the 
general  tneorem  directly,  that  is,  we  might  demonstrate  all  the  cases 
at  once ;  and  to  do  this  we  must,  of  course,  employ  as  our  premisses, 
the  axioms  and  definitions  in  their  general  form.     But  this  only  means, 
that  if  we  can  prove  an  individual  conclusion  by  assuming. an  individual 
fact,  then  in  whatever  case  we  are  warranted  in  making  an  exactly 
similar  assumption,  we  may  draw  an  exactly  similar  conclusion.     The 
definition  is  a  sort  of  notice  to  ourselves  ana  others,  what  assumptiozui 
we  think  ourselves  entitled  to  make.    And  so  in  all  cases,  the  general 
propositions,  whether  called  definitions,  axiomg,  or  laws  of  nature. 
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w)u<di  we  lay  down  at  the  beginning  of  our  reasonings,  are  merely 
abridged  statements  in  a  kind  of  short  hand,  of  the  particular  facta, 
which,  as  oecaaion  aiises,  we  either  think  we  may  proceed  upon  as 
proved,  or  intend  to  aasume.  In  any  one  demonstration  it  is  enough 
if  we  assume  for  a  jporticular  case,  suitably  selected,  what  by  the  state- 
ment of  the  defimtion  or  principle  we  announce  that  we  intend  tc 
assume  in  all  caaes  which  may  arise.  The  definition  of  the  circle, 
therefixe,  is  to  one  of  Euclid's  demonstrations,  exactly  what,  according 
to  Stewart,  the  axioms  are ;  that  is,  the  demonstration  does  not  depend 
upon  it,  but  yet  if  we  deny  it  the  demonstration  fails.  The  proofdoee 
not  rest  upon  the  general  assumption,  but  upon  a  similar  assumption 
confined  to  the  particular  case :  that  case,  however,  being  chosen  as  a 
specimen  or  paradigm  of  the  whole  class  of  cases  included  in  the  theo- 
rem, there  can  be  no  ground  for  making  the  assumption  in  that  case 
which  does  not  exist  in  every  other ;  and  if  you  deny  the  assumption  as 
a  general  truth,  you  deny  the  right  to  make  it  in  the  particular  instance. 
There  are,  imidoubtedly,  the  most  ample  reasons  for  stathig  both  the 
principles  and  the  theorems  in  their  general  ferm,  and  these  will  be 
explamed  presently,  so  fiur  as  explanation  is  requisite.  But,  that  an 
unpractisea  learner,  even  in  making  use  of  one  theorem  to  demon- 
strate another,  reasons  rather  from  particular  to  particular  than  firom 
the  general  proposition,  is  manifest  from  the  difficulty  he  finds  in  ap- 
pi  jing  a  theorem  to  a  case  in  which  the  configuration  of  the  diagram 
IS  extremely  unlike  that  of  the  diagram  by  which  the  original  theorem 
was  demonstrated.  A  difficulty  which,  except  in  cases  of  unusual 
mental  power,  long  practice  can  alone  remove,  and  removes  chiefly  by 
rendering  us  familiar  ¥rith  all  the  configurations  consistent  with  the 
graieral  conditions  of  the  theorem. 

§  4.  From  the  considerations  now  adduced,  the  following  conclu- 
noas  seem  to  be  established:  All  inference  is  from  particulars  to  par- 
ticulars: Greneral  propositions  are  merely  registers  of  such  inferences 
already  made,  and  short  fotmukd  fi>r  making  more:  The  major  premiss 
of  a  syllogism,  consequently,  is  a  formula  of  this  description:  and 
the  coradusion  is  not  an  inference  drawn ^om  the. formula,  but  an  in- 
ference drawn  according  to  the  formula :  the  real  logical  antecedent, 
or  premisses,  being  the  particular  &cts  from  which  the  general  propo- 
sition was  collected  by  induction.  Those  facts,  and  the  individual  in- 
stances which  supplied  them,  may  have  been  forgotten  ;  but  a  record 
remains,  not  indeed  descriptive  of  the  facts  themselves,  but  showing 
how  those  cases  may  be  disdnguiahed  respecting  which  the  &cts,  when 
known,  were  considered  to  warrant  a  given- in&rence.  According  to 
the  indications  of  this  record,  we  draw  our  conclusion ;  which  is,  to  all 
intents  and  purposes,  a  conclusion  from  the  forgotten  fitcts.  For  this 
it  Is  essential  that  we  should  read  the  record  correctly :  and  the  rules 
of  the  syllogism  ace  a  set  of  precautions  to  insure  our  doing  so.. 

This  "view  of  the  functions  of  the  syllogism  is  confirmed  by  the  con- 
^deration  of  precisely  those  cases  which  might  be  expected  to  be  least 
h^Tonhle  to  it,  namely,  those  in  which  ratiocination  is  independent  of 
any  previous  induction.  We  have  already  observed  that  the  syllogrism, 
tn  the  ordinary  course  of  our  reasoning,  is  only  the  latter  half  of  the 
process  of  travelling  from  premisses  to  a  conclusion.  There  are,  how- 
ever, some  peculiar  cases  m  which  it  is  the  whole  process.  Particu- 
R 
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lars  alone  are  capable  of  being  aubjected  to  obaenration ;  and  all  knowl« 
edge  which  is  derived* from  obaerration,  begins^  therefore,  of  necessity, 
in  paTticulars ;  but  our  knowledge  may,  in  caaea  of  a  certain  descrip- 
tion, be  eonceired  aa  conong  to  us  from  other  aooreea  than  observa- 
tion. It  may  present  itself  as  coming  from  revelation ;  and  the  knowl- 
edge, thus  supematurallj  comnnmicated,  may  be  conceived  to  com- 
prise not  only  particvlar  facts  but  general  propositions,  auch  as  occur 
so  abundantly  m  the  writings  of  SokMBon  and  in  the  apostolic  epistles. 
Or  the  generalization  may  not  be,  in  the  ordinary  sense,  an  assertion  at 
all,  but  a  command  ;  a  law,  not  in  the  philosophica],  but  in  the  moral 
and  political  sense  of  the  term :  an  expression  of  the  desire  of  a  supe- 
rior, that  we,  or  any  number  of  other  persons,  shall  conform  our  con- 
duct to  certain  general  instnkctions.  So  far  as  this  asserts  a  fact, 
namely,  a  volition  «f  the  legislator,  that  &ct  is  an  individual  fact,  and 
the  proposition,  therefore,  is  not  a  general  proposition.  But  the  de- 
scription therein  contained  of  the  conduct  which  it  is  the  vnXL  of  the 
legislator  tltat  his  sub^ts  should  observe,  ia  general.  The  proposi- 
tion asserts,  net  that  a&  men  are  anything,  but  that  all  men  shall  do 
something.  These  two  cases,  of  a  truth  revealed  in  general  terms,  and 
a  command  intimated  in  the  like  manner,  might  be  exchanged  for  the 
more  extensive  cases,  of  any  general  statement  received  upon  testimony, 
and  any  general  practical  precept.  But  the  more  limited  illustrations 
suit  us  better,  bemg  drawn  from  subjects  where  long  and  complicated 
trains  of  ratiocination  have  actually  been  grounded  upon  premisses 
which  came  to  mankind  from  the  first  in  a  general  form,  the  subjects 
of  Scriptural  Theology  and  of  positive  Law. 

In  both  these  cases  the  generalities  are  given  to  us,  and  the  parties 
ulars  are  elicited  from  them  by  a  process  which  correcdy  resolves  itself 
into  a  series  of  syllogisms.  The  real  nature,  however,  of  the  supposed 
deductive  process,  is  evident  enough.  It  ia  a  search  for  truth,  no  doubt, 
but  throurii  the  medium  of  an  inquiry  into  the  meaning  of  a  form  of 
words.  The  only  point  to  be  determined  is,  whether  the  authority 
which  declared  the  general  proposition,  intended  to  include  this  case 
in  it ;  and  whether  the  legislator  intended  his  command  to  apply  to  the 
present  case  among  others,  or  not.  This  is  a  question,  as  the  Germans 
express  it,  of  hermeneutics ;  it  relates  to  the  meaning  of  a  certain  form 
of  discourse.  The  operation  is  not  a  process  of  inference,  but  a  pro- 
cess of  interpretation. 

In  this  last  phrase  we  have  obtained  an  expression  vrhich  appears  to 
me  to  characterize,  more  aptly  than  any  other,  the  functions  of  the 
syllogism  in  all  cases.     When  the  premisses  are  given  by  authority, 
the  Sinction  of  Reasoning  is  to  ascertain  the  testimony  of  a  vatness, 
or  the  will  of  a  legislator,  by  interpreting  the  signs  in  which  the  one 
has  intimated  his  assertion  uid  the  other  his  conmiand.     In  like  man- 
ner, when  the  premisses  are  derived  from  observation,  the  frinction  of 
Reasoning  is  to  asceitain  What  we  (or  our  predecessors)  formerly 
thought  might  be  inferred  from  the  observed  racts,  and  to  do  this  by 
interpreting  a  memorandum  of  ours,  or  of  theirs.     The  memorandum 
reminds  us,  that  from  evidence,  more  or  less  carefolly  weighed,  it 
formerly  appeared  that  a  certain  attribute  might  be  infemd  mierever 
WQ  perceive  a  certain  mark.     The  proposition.  All  men  are  mortal, 
(for  instance,)  shows  that  we  have  had  experience  from  which  \ve 
thought  it  folkywed  ^at  the  attributes  connoted  by  the  term  man,  ax«i 
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^  mark  of  tiioreality.  But  when  we  oonclude  that  the  Duke  of  Wei- 
lington  is  mortal,  we  do  not  infer  this  from  the  memorandum,  hut  from 
the  former  experience.  AH  ihat  we  infer  from  the  memorandum,  ia 
oar  own  previous  helief,  (or  that  of  those  who  transmitted  to  us  the 
proposition,)  concerning  the  inferences  which  that  former  experience 
would  warrant. 

This  Tiew  of  the  nature  of  the  sylk^gism  renders  consistent  and 
intelligible  what  otherwise  remains  obscure  and  confhsed  in  the  theory 
of  Archbishop  Whately  and  other  ^Enlightened  defenders  o#  the 
BjUogistic  doctrine,  respecting  the  limits  to  which  its  functions  are 
confined*  They  all  affirm,  in  as  explicit  terms  as  can  be  used,  that 
tbe  sole  office  of  general  reasoning  is  to  prevent  inconsistency  in  our 
opinions ;  to  prevent  us  from  assenting  to  anything,  the  truth  of  which 
would  contradict  something  to  which  we  had  previously  on  good 
grounds  given  our  assent.  And  they  tell  us,  that  the  sole  sround 
which  a  syllogism  afibrds  fbt  assenting  to  the  conclusion,  is  that  the 
supposition  of  its  being  &lse,  combined  with  the  supposition  that  the 
premisses  are  true,  would  lead  to  a  contradictioti  in  terms.  Now  this 
would  be  but  a  lame  accotmt'  of  the  real  grounds  which  we  have  for 
believing  the  facts  which  we  learn  from  reasoning,  in  contradistinction 
to  observation.  The  true  reason  why  we  believe  that  the  Duke  ci 
Wellington  will  die,  is  that  hiB  fathers,  and  our  &thers,  and  all  other 
persons  who  were  contemporary  with  them,  have  died.  Those  facts 
are  tbe  real  premisses  of  the  reasoning.  But  we  are  not  led  to  infer 
the  conclusion  from  those  premisses,  by  the  necessity  of  avoiding  any 
Verbal  inconsistency.  There  is  no  contradiction  in  supposing  that  all 
those  persons  have  died,  and  that  the  Duke  of  Wellington  may,  not- 
withstanding, five  fer  ever.  But  there  would  be  a  contradiction  if  we 
first,  on  the  eround  of  those  same  premisses,  made  a  eeneral  assertion 
induding  and  covering  the  case  of  the  Duke  of  Welhngton,  and  then 
refused  to  stand  to  it  in  the  individual  case.  There  is  an  inconsistency 
to  be  avoided  between  the  memorandum  we  make  of  the  inferences 
which  may  be  justly  drawn  in  fbture  cases,  and  the  inferences  we 
actually  draw  in  those  cases  when  they  arise.  With  this  view  we 
interpret  our  own  formula,  precisely  as  a  judge  interprets  a  law :  in 
order  that  we  may  avoid  drawing  any  inferences  not  conformable  to 
our  fbimer  intention,  as  a  judge  avoids  giving  any  decision  not  con- 
formable to  the  legislator's  intention.  The  rules  for  this  interpretation 
are  the  rules  of  the  syllogism :  and  its  sole  purpose  is  to  maintain 
conadetency  between  the  conclusions  we  draw  in  every  particular  case, 
and  tbe  previous  gener^  directions  for  drawing  them ;  whether  those 
general  directions  were  framed  by  ourselves  as  the  result  of  induction, 
or  were  received  by  us  from  an  authority  competent  to  give  them. 

§  5.  In  the  above  observations  it  has,  I  think,  been  clearlv  shown, 
dtat,  although  there  is  always  a  process  of  reasoning  or  raference 
where  a  syllogism  is  used,  the  syllogism  is  not  a  correct  analysis  of 
that  process  of  reasoning  or  inference;  which  is,  on  the  contrary, 
(when  not  a  mere  inference  from  testimony,)  an  inference  from  partic- 
ulars to  particulars ;  authorized  by  a  prerious  inference  from  particu- 
lars to  generals,  and  substantially  the  satne  with  it ;  of  the  nature, 
therefore,  of  Induction.  But  while  these  conclusions  appear  to  me 
midemable,  I  must  yet  enter  a  protest,  as  strong  as  that  or  Archbishop 


183  RBA80NIir9. 

Whatdy  binmelf,  against  the  doctnne  diat  the  Bjllogistic  art  is  usekfle 
for  the  purposes  of  reasoning.  The  reasoning  lies  in  the  act  of  sen- 
eralization,  not  in  interpreting  the  record  of  that  act ;  hut  the  ayllogisdc 
form  is  an  indispensable  collateral  security  for  the  coirectness  of  the 
generalization  itself. 

It  has  already  been  seen,  that  if  we  have  a  collection  of  particulaza 
sufficient  for  grounding  an  induction,  we  need  not  frame  a  general 
proposition ;  we  may  reason  at  once  from  those  particuhm  to  other 
parlAlculara.  But  it  is  to  be  remarked  withal,  that  whenever,  from  a 
set  of  particular  cases,  we  can  legitimately  draw  any  inference,  we 
may  legitimately  make  our  inference  a  general  one.  I^  from  obser*  * 
vation  and  experiment,  we  can  conclude  to  one  new  case,  so  may  we 
to  an  indefimte  number.  If  that  which  has  held  true  in  our  past 
experience  will  therefore  hold  in  time  to  come,  it  will  hold  not  merely 
in  some  individual  case,  but  in  all  cases  of  a  given  description.  Every 
induction,  therefore,  which  suffices  to  prove  one  fact,  proves  an  indefi- 
nite multitude  of  facts :  the  experience  which  justifies  a  single  predic- 
tion must  be  such  as  will  suffice  to  bear  out  a  general  theorem.  This 
theorem  it  is  extremely  important  to  ascertain  and  declare,  in  its 
broadest  form  of  g^ierali^ ;  and  thus  to  place  befi>re  our  minds,  in 
its  full  extent,  the  whole  of  what  our  evidence  must  prove  if  it  proves 
anything. 

This  throwing  of  the  whole  body  of  possible  inferences  fit)m  a  given 
set  of  particulars,  into  one  general  expression,  operates  as  a  security 
for  their  b^g  just  inferences  in  more  ways  than  one.     First,  the  gen- 
eral principle  presents  a  larger  object  to  the  imagination  than  any  of 
the  smgular  propositions  which  it  contains.    A  process  of  thought  which 
leads  to  a  comprehensive  generality,  is  felt  as  of  greater  importance 
than  one  which  terminates  in  an  insulated  &ct ;  and  the  mind  is,  even 
unconsciously,  led  to  bestow  greater  attention  upon  the  process,  and 
to  weigh  more  carefully  the  sufficiency  of  the  experience  appealed  to, 
for  supporting  the  inference  grounded  upon  it.  •    There  is  another,  and 
a  more  important,  advantage.    In  reasoning  from  a  course  of  individ- 
ual observations  to  some  new  and  unobserved  case,  which  we  are  but 
imperfectly  acquainted  with  (or  we  should  not  be  inquiring  into  it)» 
and  in  which,  since  we  are  inquiring  into  it,  we  probably  feel  a  pecu- 
liar interest ;   there  is  very  little  to  prevent  us  from  giving  way  to 
^^g%6i^ce,  or  to  any  bias  which  may  affect  our  wishes  or  our  imagina- 
tion, and,  under  that  influence,  accepting  insufficient  evidence  as  suffi- 
cient.   But  if,  instead  of  concluding  straight  to  the  particular  case,  we 
place  before  durselves  an  entire  class  of  facts,  the  whole  contents  of  a 
general  proposition,  every  tittle  of  which  is  legitimately  inferrible  from 
our  premisses,  if  that  one  particular  conclusion  is  so;   there  is  then  a 
considerable  likelihood  that  if  the  premisses  are  insufficient,  and  tbe 
general  inference,  therefore,  groundless,  it  will  comprise  within  it  some 
iact  or  facts  the  reverse  of  which  we  already  know  to  be  true ;  and 
we  shall  thus  discover  the  error  in  our  generalization,  by  what  the 
schoolmen  termed  a  reductw  ad  impossibUe. 

Thus  if,  during  the  reign  of  Marcus  Aurelius,  a  sulject  of  the  Roman 
empire,  under  the  bias  naturally  given  to  the  imagination  and  expec- 
tations by  the  lives  and  characters  of  the  Antonines,  h^  been  disposed 
to  conclude  that  Commodus  would  be  a  just  ruler :  supposing  him  to 
stop  there,  he  might  only  have  been  imdeceived  by  sad  experience. 
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But  if  he  reflected  that  this  concliisioii  could  not  he  justiflable  unless 
from  the  same  evidence  he  was  also  warranted  in  ooncluding  some  gen- 
eral proposition,  as,  for  instance,  that  aU  Roman  emperors  are  just 
rulers;  he  would  immediately  have  thought  of  Nero,  Domitian,  and 
other  instances,  which,  showing  the  falsity  of  the  general  conclusion,  and 
therefore  the  insufficiency  of  the  premisses,  would  have  warned  him 
that  those  premisses  could  not  prove  in  the  instance  of  Commodus, 
what  they  were  inadequate  to  prove  in  any  collection  of  cases  in  which 
his  was  included.  ^ 

The  advantage,  in  judging  whether  any  controverted  inference  is 
legitimate,  of  referring  to  a  parallel  case,  is  universally  acknowledged. 
But  by  ascending  to  tibe  general  proposition,  we  bring  under  our  view 
Bot  one  parallel  case  only,  but  all  possible  parallel  cases  at  once ;  all 
cases  to  which  the  same  set  of  evidentiary  considerations  are  applicable. 
When,  therefore,  we  aigue  from  a  number  of  known  cases  to  another 
case  supposed,  to  be  analogous,  it  is  always  possible,  and  generally  ad- 
vantageous, to  divert  our  argument  into  the  circuitous  c£annel  of  an 
induction  from  those  known  cases  to  a  general  proposition,  and  a  subse- 
quent application  of  the  general  proposition  to  the  unknown  case. 
This  second  part  of  the  operation,  which,  as  before  observed,  is  essen- 
tially a  process  of  inteipretation,  will  be  x^solvable  into  a  syllogism  or 
a  series  of  syllogisms,  the  majors  of  which  will  be  general  propositions 
embracing  whole  classes  of  cases;  every  one  of^which  propositions 
must  be  true  in  all  its  extent,  if  our  argument  is  maintainable.  If, 
therefore,  any  fact  fidrly  coming  within  the  range  of  one  of  these  general 
propositions,  and  consequently  asserted  by  it,  is  known  or  suspected 
to  he  other  ittsn  the  proposition  asserts  it  to  be,  this  mode  of  stating 
the  ftrgument  causes  us  to  know  or  to  suspect  that  the  original  obser- 
vations, which  are  the  real  grounds  of  our  conclusion,  are  not  sufficient 
to  support  it.  And  in  proportion  to  the  greater  chance  of  our  detecting; 
the  inconclusiveness  of^our  evidence,  wiU  be  the  increased  reliance  we 
are  entitled  to  place  in  it  if  no  such  evidence  of  defect  shall  appear. 

The  value,  therefore,  of  the  syllogistic  form,  and  of  the  rules  for 
usin^  it  correctly,  does  not  consist  in  their  being  the  form  and  the  rules 
according  to  wluch  our  reasonings  are  necessarily,  or  even  usually, 
made ;  but  in  their  furnishing  us  with  a  mode  in  which  those  reason-- 
inga  may  always  be  represented,  and  which  is  admirably  calcu- 
lated, if  they  are  inconclusive,  to  bring  their  inconclusiveness  to  light 
An  induction  from  particulars  to  generals,  followed  by  a  syllogistic 
process  from  those  generals  to  other  particulars,  is  a  form  in  which  we 
may  always  state  our  reasonings  if  we  please.  It  is  not  a  form  in 
whieb  we  mtut  reason,  but  it  is  a  form  in  which  we  tnay  reason,  and 
into  which  it  is  indispensable  to  throw  our  reasoning,  when  there  is 
any  doubt  of  its  validity;  though  when  the  case  is  fimnliar  and  little 
complicated,  and  there  is  no  suspicion  of  error,  we  may,  and  do,  reason 
at  once  from  the  known  particular  cases  to  unknown  ones. 

These  are  the  uses  of  the  syllogism,  as  a  mode  of  verifying  any 
given  argument  Its  ulterior  uses,  as  respects  the  general  course  of 
oar  intellectual  operations,  hardly  require  illustration,  being  in  fiict  the 
acknowledged  uses  of  general  language.  Thev  amount  substantially 
to  this,  that  the  inductions  may  be  made  once  for  all :  a  single  carefiu 
interrogation  of  experience  may  suffice,  and  the  result  may  be  regis* 
tered  in  the  form  of  a  general  proposition,  which  is  committed  to 
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memory  or  to  writing,  and  from  which  afterwar^B  we  have  only  to  syU 
logize.  The  particulars  of  our  experiments  may  then  be  dismiaeed 
^from  the  memory,  in  whicti  it  would  be  impossible  to  retain  so  great 
a  multitude  of  detmls ;  while  the  knowledge  which  those  details  afibrded 
for  future  use,  and  which  would  otherwise  be  lost  aa  soon  as  the  obser- 
vations were  forgotten,  or  as  their  record  became  too  bulky  for  refer- 
ence, is  retained  in  a  commodious  and  immediately  available  shape  by 
means  of  general  language. 

Aglunst  this  advantage  is  to  be  set  the  countervailing  inconvenience, 
that  inferences  originally  made  on  insufficient  evidence,  become  conse- 
crated, and,  as  it  were,  hardened  into  general  maxims ;  and  the  mind 
cleaves  to  them  from  habit,  after  it  has  outgrown  any  liability  to  be 
misled  by  similar  fallacious  appearances  if  they  were  now  fer  the  finrt 
time  presented ;  but  having  forgotten  the  particulars,  it  does  not  think 
of  revising  its  own  former  decision.  An  mevitable  drawback,  which, 
however  considerable  in  itself,  forms  evidently  but  a  trifling  deduction 
from  the  immense  advantages  of  general  language. 

The  use  of  the  syllogism  is  in  truth  no  other  than  the  use  of  general 
propositions  in  reasonmg.  We  can  reason  without  them ;  in  simple 
and  obvious  cases  we  habitually  do  «e;  nundsof  great  sagacity  can 
do  it  in  cases  not  simple  and  obvious,  provided  their  experience 
supplies  them  with  instances  essentially  similar  to  every  combination 
of  circumstances  likely  to  arise.  But  other  noen,  or  the  seme  men 
when  without  the  same  preeminent  advantages  of  personal  experience, 
are  quite  helpless  without  the  aid  of  general  propositions,  wherever 
the  case  presents  the  smallest  complication ;  and  if  we  made  no  general 
propositions,  few  of  us  would  get  much  beyond  tiiose  simple  infer- 
ences which  are  drawn  by  the  more  intelligent  of  the  brutes.  Though 
not  necessary  to  reasoning,  general  propoei.tions  are  necessary  to  any 
considerable  progress  in  reasoning.  It  is,  therefore,  natural  and 
indispensable  to  separate  the  process  of  investigation  into  two  parts ; 
and  obtain  general  fmmulad  for  determining  what  inferences  may  be 
drawn,  before  the  occasion  arises  for  drawing  the  inferences.  The 
work  of  drawing  them  is  then  that  of  applying  the  formuUe ;  ie^nd  the 
rules  of  the  syllogism  are  a  system  of  securities  for  the  correctness  of 
the  application.  x 

1 6.  To  o(»Bplete  the  series  of  considerations  connected  with  the 
miilosophical  cnaracter  of  the  syllogism,  it  is  requisite  to  consider, 
since  the  syllogism  is  not  the  universal  type  of  the  reasoning  process, 
what  is  the  real  type.     This  resolves  itself  into  the  question,  what  is 
tlie  nature  of  the  minor  premiss,  and  in  what  manner  it  contributes  to 
establish  the  conclusion :  for  as  to  the  major,  we  now  fully  understand, 
that  the  place  which  it  nominally  occupies  in  our  reasonings,  properly 
belongs  to  the  individual  facts  or  observations  of  which  it  expresses 
the  general  result ;  the  major  itself  being  no  real  part  of  the  argument, 
but  an  intermediate  halting  place  for  the  mind,  interposed  by  an  artifice 
of.  languap^e  between  the  real  premisses  and  the  conclusion^  by  way 
<rfa  security,  which  it  is  in  a  most  material  degree,  for  the  correctness 
of  the  process.     The  minor,  however,  being  an  indispensable  part  oF 
the  syUog^tic  expression  of  an  argument,  without  doubt  either  is,  or 
ccnresponds  to,  an  equally  indispensable  part  of  the  argument  itself, 
and  we  have  only  to  inquire  what  part. 
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It  u  perhaps  worth  while  to  notice  hero  a  apeculacion  of  one  of  the 
philoftophers  to  whom  mental  Bcience  ia  meet  indebted,  but  who, 
though  a  very  penetrating,  was  a  very  ha#ty  thinker,  and  whose  want 
of  due  circttmspeetion  rendered  him  fully  as  remarkable  for  what  he 
did  not  see.  as  for  what  he  saw.  I  allude  to  Dr.  Thomas  Brown, 
whose  theory  of  latioeination  is  peculiar.  He  saw  the  peiiiio  ftmc^ni 
which  is  inherent  in  every  syUogism,  if  we  consider  the  major  to  bo 
itself  the  OTidence  by  which  tne  condusion  is  proved,  instead  of  being, 
what  in  6ct  it  is,  tn  assertion  of  the  existenee  of  evidence  sufficient 
to  prove  any  conclusion  of  a  given  description.  Seeing  this.  Dr. 
Brown  not  only  failed  to  see  the  immense  advantage,  in  point  of 
security  for  correctness,  which  is  gained  by  interposing  this  step 
between  the  real  evidence  ind  the  conclusion;  but  he  thought  it 
incumbent  upon  him  to  strike  out  the  major  altogether  fixnn  the  reason* 
ing  prooess,  without  substitutii^  anything  else ;  and  maintained  that 
our  reasonings  eonsist  only  of  the  minor  premiss  and  the  conclusion, 
Socrates  is  a  man,  thereloBe  Socrates  is  mortal :  thus  actually  suppress* 
ing,  as  an  unnecessary  step  in  the  argument,  the  appeal  to  former 
experience.  The  absurdity  of  this  was  disguised  from  him  by  the 
opinion  he  adopted,  that  reasoning  is  merely  analyzing  our  own  general 
notions,  or  abstract  ideas ;  and  that  the  proposition,  Socrates  is  mortal^ 
is  evolved  from  the  proposition,  Socrates  is  a  man,  simply  by  recog- 
nizing the  nodon  of  mortality,  as  already  contained  in  the  notion  we 
form  of  a  man. 

Af^  the  expknatioiks  so  fully  entered  into  on  the  subject  of 
propositions,  much  further  discussion  cannot  be  necessary  to  make  the 
r^cal  error  of  this  view  of  i^ocinadon  apparent.  If  the  word  man 
conncrted  mortality ;  if  the  meaning  of  "  mortal''  were  involved  in  the 
meaning  of  "man;"  we  might,  undoubtedly,  evolve  the  conclusion 
from  the  minor  alone,  because  the  minor  would  have  distinctly  asserted 
iL  But  i£  as  is  in  fiict  the  case,  the  word  man  does  not  connote  mortality, 
how  does  it  appear  that  in  the  mind  of  every  person  who  admits 
Socrates  to  be  a  man,  the  idea  of  man  must  incluae  the  idea  of  mor- 
tality t  Dr.  Brown  could  not  help  seeing  this  difficulty,  and  ill  order 
to  avoid  it,  was  led,  contraxy  to  his  intention,  to  reestablish,  under 
another  name,  that  step  in  the  argument  which  corresponds  to  the 
major,  by  affirming  the  neeeasity  of  prevunuHy  perceiving  the  relation 
between  the  idea  of  man  and  the  idea  of  mortal.  If  the  reasoner  has 
not  previously  perceived  diis  relation,  he  will  not,  says  Dr.  Brown, 
infar  because  Socrates  is  a  man,  that  Socrates  is  mortal.  But  even 
thin  admission,  though  amounting  to  a  surrender  of  the  doctrine  that 
an  argument  consists  of  the  minor  and  the  conclusion  alone,  will  not 
save  die  remainder  of  Dr.  Brovm's  theory.  The  failure  of  assent  to 
the  argument  does  not  take  place  merely  because  the  reasoner,  for^ 
vrant  of  due  analysis,  ^oes  not  perceive  that  his  idea  of  roan  includes 
the  idea  of  mortality ;  it  takes  place,  much  more  commonly,  because 
in  bis  mind  that  relation  between  the  two  ideas  has  never  existed. 
And  in  truth  it  never  does  exbt,  except  as  the  result  of  experience. 
Coneeming,  for  the  sake  of  the  argument,  to  discuss  the  question  upon 
a  sappoaition  of  which  we  have  recognized  the  radical  incorrectness, 
namely,  that  the  meaning  of  a  proposition  relates  to  the  ideas  of  the 
things  spoken  oC  and  not  to  the  things  themselves ;  and  conceding  for 
a  moment,  the  existence  of  abstract  ideas,  I  must  yet  observe,  that  the 
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idea  of  man,  as  an  universal  idea,  the  common  propetty  of  all  rational 
creatures,  cannot  involve  anythine  but  what  is  strictly  implied  in  the 
name.  If  any  one  includes  in  his  own  private  idea  of  man,  as  no 
doubt  is  ahnost  always  the  case,  some  other  attributes,  such  for 
instance  as  mortality,  he  does  so  only  as  the  consequence  of  experi« 
ence  after  having  satisfied  himself  that  all  men  poseesd  that  attribute: 
so  that  whatever  the  idea  contains,  in  any  person's  mind,  beyond  what 
is  included  in  the  conventional  signification  of  the  word,  has  been  added 
to  it  as  the  result  of  assent  to  a  proposition ;  while  Dr.  Brown's  theory 
requires  us  to  suppose,  on  the  contrary,  that  assent  to  the  proposition 
is  produced  by  evolving,  through  an  analytic  process,  this  very  element 
out  of  the  idea.  This  theory,  therefore,  may  be  considered  as 
sufficientiy  refuted,  and  the  minor  premiss  must  be  regarded  as  totally 
insufficient  to  prove  the  conclusion,  except  vrith  the  aasistance  of  the 
major,  or  of  Uiat  which  the  major  represents,  namely,  the  various 
singular  propositions  expressive  of  the  series  of  observations,  of  which 
the  generaliziftaon  callea  the  major  premiss  is  the  result. 

In  the  argument,  then,  which  proves  that  Socrates  is  mortal,  one 
indispensable  part  of  the  premisses  will  be  as  follovrs :  "  My  father, 
and  my  father's  fiither.  A,  B,  C,  and  an  indefinite  number  of  other 
persons,  were  mortal ;"  which  is  only  an  expression  in  different  words 
of  the  observed  fact  that  they  have  died.  This  is  the  major  premiss, 
divested  of  the  petitio  principtif  and  cut  down  to  as  much  as  is  really 
known  by  direct  evidence. 

In  order  to  connect  this  proposition  with  the  conclusion^  Socrates  is 
mortal,  the  additional  link  necessary  is  such  a  proposition  as  the  fol- 
lowing :  "  Socrates  resembles  my  father,  and  my  mther's  fiither,  and 
the  other  individuals  specified."  This  proposition  we  assert  when  we 
say  that  Socrates  is  a  man.  By  saying  so  we  likewise  assert  in  what 
respect  he  resembles  them,  namely,  in  the  attributes  connoted 'by  the 
w(nd  man.  And  fix)m  this  we  conclude  that  he  further  resembles 
them  in  the  attribute  mortality. 

§  7.  We  have  thus  obtained  what  we  were  seeking,  an  universal 

rof  the  reasoning  process.     We  find  it  resolvable  in  all  cases  into 
following  elements :    Certain  individuals  have  a  given  attribute ; 
an  individual  or  individuals  resemble  the  former  in  certain  other  attri* 
butes ;  therefore  they  resemble  them  also  in  the  given  attribute.  This 
type  of  ratiocination  does  not  claim,  Hke  the  syllogism,  to  be  conclu* 
sive  firom  the  mere  fi)rm  of  the  expression ;  nor  can  it  possibly  be  so. 
That  one  proposition  does  or  does  not  assert  the  very  net  whidi  was 
already  asserted  in  another,  may  appear  &om  die  form  of  the  expres- 
sion, that  is,  firom  a  comparison  of  the  language ;  but  when  the  two 
^propositions  assert  fieusts  which  are  homdjide  different,  whether  the  one 
fact  proves  the  other  or  not  can  never  appear  /rom  the  language,  but 
must  depend  upon  other  considerations.    Whether,  fiom  tiie  attributes 
in  which  Socrates  resembles  those  men  who  have  heretofore  died,  it 
is  allowable  to  infer  that  he  resembles  them  also  in  being  mortal,  is  » 
question  of  Induction ;  and  is  to  be  decided  bv  the  principles  or  canons 
which  we  shall  hereafter  recognize  as  te^ts  of  the  correct  performance 
of  that  great  mental  operation. 

Meanwhile,  however,  it  is  certain,  as  before  remarked,  that  if  tliis 
inference  can  be  drawn  as  to  Socrates, it  can  bedrawn  as  to  all  otheim 
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Mio  reaemble  the  obseired  indiriduab  in  tbe  same  attrilmtes  in  which 
he  resembles  them ;  that  is  (to  express  the  tbihg  concisely),  of  all  men. 
I^  therefore,  the  argument  be  conclusive  in  the  case  of  Socrates,  we 
are  at  liberty,  once  for  all,  to  treat  the  possession  of  the  attributes  €i£ 
man  as  a  mark,  or  satisfactory  evidence,  of  the  attribute  of  mortality. 
This  we  do  by  laying  down  the  universal  proposition,  All  men  are 
mortal,  and  interpretmg  this,  as  occasion  arises,  in  its  application  to 
Socrates  and  others.  By  this  means  we  establish  a  very  convenient 
division  of  the  entire  logical  operation  into  two  steps ;  first,  that  of 
ascertaining  what  attributes  are  marks  of  mortality ;  and,  secondly, 
whether  any  given  individuals  possess  those  marks.  And  it  will  gener- 
ally be  advisable,  in  our  speculations  on  the  reasoning  process,  to 
connder  diis  double  operation  as  in  fiict  taking  place,  and  aU  reason* 
ing  as  carried  on  in  the  form  into  which  it  must  necessarily  be  thrown 
to  enable  us  to  apply  to  it  any  test  of  its  correct  performance. 

Although,  therabre,  all  processes  of  thought  in  which  the  ultimate 
premisses  are  particulars,  whether  we  conclude  from  particulars  to  a 
general  formula,  or  from  particulars  to  other  particulars  according  to 
that  formula,  are  equally  Induction;  we  shall  yet,  conformably  to 
usage,  consider  the  name  Induction  as  more  peculiarly  belonging  to 
the  process  of  establishing  the  general  proposition ;  and  the  remaining 
operation,  which  is  substantially  that  of  interpreting  the  general  pro- 
position, we  shall  caU  by  its  usual  name.  Deduction.  And  we  shall 
consider  every  process  by  which  anything  is  inferred  respecting  an 
unobserved  case,  as  consisting  of  an  Induction  followed  by  a  Deduc* 
tion ;  because,  although  the  process  needs  not  necessarily  be  carried 
on  in  this  form,  it  is  always  susceptible  of  the  fonn,  and  must  be 
thrown  into  it  when  assurance  of  scientific  accuracy  is  needed  and 
desired. 


CHAPTER  IV. 

OF  TRAINS  OF  REASONING,  AND  DEDUCTIVS  SCIBNGBa. 

§  1.  In  our  analysis  of  the  syUogism  it  appeared  that  the  minor  prem* 
188  always  affirms  a  resemblance  between  a  new  case,  and  some  cases 
j»reTioiisly  known ;  while  the  major  premiss  asserts  something  whichy 
having  been  found  true  of  those  known  cases,  we  consider  ourselves 
warranted  in  holding  true  of  any  other  case  resembling  the  former  in 
eertain  given  particularB. 

If  all  radocmations  resembled,  as  to  the  minor  premiss,  the  examples 
which  we  exclusively  employed  in  the  preceding  chapter ;  if  the  re- 
aemblance,  which  that  premiss  asserts,  were  obvious  to  the  senses,  as  in 
die  proposition, "  Socrates  is  a  man,"  or  were  at  once  ascertainable  by 
direcC  observation ;  there  would  be  no  necessity  for  trains  of  reasoning, 
and  Oeduetive  or  Ratiocinative  Sciences  would  not  exist.  Trains  of 
reaaoning  exist  only  for  the  sake  of  extending  an  inducticm,  founded  as 
all  inductions  must  lie  upon  observed  cases,  to  other  cases  in  which  we 
not  only  cannot  directly  observe  what  is  to  be  proved,  but  cannot  di- 
teelly  ^»erve  even  die  mark  which  is  to  prove  tt. 
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(  2,  SvLppoee  the  syUogisiii  to  }^,  All  cows  ruminatey  tho  animal  which 
ia  before  me  is  a  cow,  therefore  it  ruminates.  The  minor,  if  true  at  all, 
is  obviously  so :  the  only  premiss  the  establishment  of  which  requires 
any  anterior  process  of  inquiry,  is  the  major ;  and  provided  the  induc<- 
tion  of  which  that  premiss  is  the  expression  was  correctly  performed, 
the  conclusion  respecting  the  animal  now  present  will  be  instantly 
drawn ;  because  as  soon  as  she  b  compared  with  the  formula,  she  will 
be  identified  as  being  included  in  it.  JBut  suppose  the  syllogism  to  be 
the  following : — ^All  arsenic  is  poisonous,  the  substance  whic£  is  before 
me  is  arsenic,  therefore  it  is  pcHsonous.  The  truth  of  the  minor  may  not 
here  be  obvious  at  first  sight ;  it  may  not  be  intuitively  evident,  but  may 
itself  be  known  only  by  inference.  It  may  be  the  conclusion  of  another 
argument,  whichy  thrown  into  the  syllogistic  form,  would  stand  thus: — 
Wnatever  forms  a  compound  with  nydrogen,  which  yields  a  black  pre- 
cipitate with  nitrate  of  silver,  is  arsenic ;  the  substance  before  me  con- 
forms to  this  condition ;  therefore  it  is  arsenic  To  establish,  therefore, 
the  ultimate  conclusion,  The  substance  before  me  is  poisonous,  requires 
a  process  which,  in  order  to  be  syUogistically  expressed,  stands  in  need 
of  two  syllogisms :  and  we  have  a  Train  of  Reaspning. 

When,  however,  we  thus  add  syllogism  to  syllogism,  we  are  really 
adding  induction  to  induction.  Two  separate  mductions  must  have  ta- 
ken place  to  render  this  chain  of  inference  possible ;  inductions  founded, 
probably,  on  different  sets  of  individual  instances,  but  which  converge  in 
their  results,  so  that  the  instance  which  is  the  subject  of  inquiry  comes 
within  the  range  of  them  both.  The  record  of  these  inductions  is  con- 
tained in  the  majors  of  the  two  syllogisms.  First,  we,  or  others  befo^ 
us,  have  examined  vaxious  objects  which  yielded  under  the  given  cir- 
oumstcmces  the  given  precipitate,  and  found  that  they  possessed  the 
properties  connoted  by  the  word  arsenic ;  they  were  metallic,  yolatile, 
their  vapor  had  a  smell  of  garlic,  and  so  forth.  Next,  we,  or  others  be- 
fi>re  us,  have  examined  various  specimens  which  possessed  this  metallic 
and  volatile  character,  whose  vapor  had  this  smell,  6cc,,  and  have  inva- 
riably found  that  they  were  poisonous.  The  first  observation  we  judge 
that  we  may  extend  to  all  substances  whatever  which  yield  the  precipi- 
tate :  the  second,  to  all  metallic  and  volatile  substances  resembling 
those  we  examined ;  and  consequently,  not  to  those  only  which  are 
seen  to  be  such,  but  to  those  which  are  concluded  to  be  such  by  the 
prior  induction.  The  substance  before  us  is  only  seen  to  come  within 
one  of  these  inductions ;  but  by  means  of  this  one,  it  is  brought  within 
Ae  other.  We  are  still,  as  before,  concluding  from  particulars  to  par- 
ticulars ;  but  we  are  now  concluding  fix>m  particulars  observed,  to  other 
particulars  which  are  not,  as  in  the  simple  case,  seen  to  resemble  them 
m  the  material  points,  but  inferred  to  do  so,  because  resembling  them 
in  something  else,  wldch  we  have  been  led  by  quite  a  difierent  set  of 
instances  to  consider  as  a  mark  of  the  former  resemblance. 

This  first  example  of  a  train  of  reasoning  is  still  extremely  simple, 
the  series  consistmg  of  only  two  syllogisms.  The  following  is  some- 
what more  complicated : — No  government,  which  earnestly  seeks  the 
good  of  its  subjects,  is  liable  to  revolution ;  the  Prussian  government 
earnestly  seeks  the  good  of  its  subjects,  therefore  it  is  not  in  danger 
of  revolution.  The  major  premiss  m  this  argument  we  shaU  suppose 
not  to  be  derived  from  considerations  d  priori,  but  to  be  a  generalisa- 
tion frtnn  history,  which,  whether  correct  or  erroneous,  must  have 
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been  founded  upon  obvervation  of  goirernmeitts  coneernuRff  wbose 
desire  of  the  good  of  their  subjectt  there  was  no  doubt.    It  has  been 
found,  or  thought  to  be  found,  that  these  were  not  liaUe  to  revolution^ 
and  it  has  been  deemed  that  those  instances  warranted  an  extension 
of  the  same  predicate  to  any  and  eveiy  government  which  resembles 
them  in  the  attribute  of  desiring  earnestly  the  eood  of  its  subjects* 
But  do€»  the  Prussian  government  thus  resemble  uiem  1     This  may  be 
debated  pro  and  am  by  many  arguments,  and  must,  in  any  case,  be 
proved  by  another  induction ;  for  we  cannot  directly  observe  the  sen- 
timents  and  desires  of  the  persona  who  conduct  the  government  of 
that  country.     To  prove  Uie  minor,  tberefiM-e,  we  require  an  argument 
in  this  form :  Every  government  which  acts  in  a  ceitain  manner,  de« 
fires  the  good  of  its  subjects ;  the  Prussian  government  acts  in  that 
pvticulax  manner,  there&re  it  desires  the  ^pood  of  its  subjects*    But 
IS  it  true  that  the  Prussian  government  acts  m  the  manner  supposed  t 
This  minor  also,  may  require  proof ;  still  another  induction,  as  tnus:'-^ 
What  is  asserted  by  many  cUsinterested  witnesses,  must  be  believed 
to  be  true ;  that  the  Prussian  government  acts  in  this  manner,  is  as* 
sorted  by  many  disinterested  witnesses,  therefore  it  must  be  believed 
to  be  true.     The  argument  hence  consists  of  three  steps.    Having  the 
evidence  of  our  senses  that  the  case  of  the  Prussian  government  le* 
aembles  a  number  of  former  eases,  in  the  circumstance  of  having 
something  asserted  respecting  it  by  many  disinterested  witnesses,  we 
infer,  first,  that  as  in  those  former  instances,  so  in  this  instance  the  asser* 
tion  is  true.    Secondly,  what  was  assezted  of  the  Prussian  government 
being  that  it  acts  in  a  particular  manner,  and  other,  governments  or 
persons  having  been  observed  to  act  in  the  same  manner,  the  Prussiaii 
government  is  brought  into  known  resemblance  ¥dth  those  other  gov- 
ernments or  persons ;  and  since  they  were  known  to  desire  the  good 
of  the  people,  we  thereupon,  by  n  second  induction,  infer  that  the 
Pmasian  government  desires  die  good  of  the  people.     This  brings  that 
government  into  known  resemblauQce  with  the  other  governments  which 
were  observed  to  escape  revolution,  and  thence,  by  a  third  induction, 
we  predict  that  the  Prussian  govei^nment  will  in  like  manner  escape. 
And  thus  we  are  enabled  to  reason  from,  the  well-intentioned  govern* 
ments  which  we  historically  know  as  having  escaped  revolution,  to 
odier  governments  which,  when  we  made  the  induction,  we  may  have^ 
knoi^n  nothing  about:  yet  if  the  induction  was  good,  and  therefore 
applicable  to  all  governments  of  which  we  know  the  intentions  but  do 
not  know  the  fortunes,  it  must  be  no  less  applicable  to  those  whose 
iDtentions  we  do  not  know,  but  can  only  infer,  provided  this  inference 
also  rests  upon  a  ^od  induction.   We  are  still  reasoning  from  paxtiou'* 
kra  to  particulars,  but  we  now  reason  to  the  new  instance  from  three 
distinct  sets  of  former  instances :  to  one  only  of  those  sets  of  instances 
do  we  directly  perceive  the  new  one  to  be  similar ;  but  from  that  sim^ 
ilarity  we  inductively  infer  that  it  has  the  attribute  by  which  it  is  as- 
similated  to  the  next  set,  and  brought  within  the  corresponding  indue* 
tion  ;  when  by  a  repetition  of  the  same  operation  we  infer  it  to  be 
similar  to  the  third  set,  apd  hence  a  third  induction  conducts  us  to  the 
conclusion. 


§  3.  Notwithstanding  the  superior  complication  of  these  examples, 
napazed  with  those  by  which  in  the  preceding  chapter  we  illustrated 
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the  general  theory  of  reasoning,  ev6ry  doctrine  which  we  then  laid 
down  holds  equally  true  in  these  more  intricate  cases.     The  succes- 
sive general  propositions  are  not  steps  in  the  reasoning,  are  not  inter- 
mediate links  in  tne  chain  of  inference,  between  the  particulars  observed, 
and  those  to  which  we  apply  the  observation.     If  we  had  sufficiently 
cwacious  memories,  and  a  sufficient  power  of  maintaining  order  among 
a  huge  mass  of  details,  the  reasoning  could  so  on  without  any  genenu 
propositions;  they  are  mere  formulae  for  inferring  particulars  from 
particulars.    The  principle  of  general  reasoning  is  (as  before  explained), 
that  if  from  observation  of  certain  known  partictilars,  what  was  seen  to 
be  true  of  them  can  be  inferred  to  be  true  of  any  others,  it  may  be  in- 
ferred of  all  others  which  "^re  of  a  certain  description.    And  in  order 
that  we  may  never  fail  to  draw  this  conclusion  in  a  new  case  when  it 
can  be  drawn  correctly,  and  may  avoid  drawing  it  when  it  cannot,  we 
determine  once  for  ail  what  are  the  distinguishing  marks  by  which 
such  cases  may  be  recognized.     The  subsequent  process  is  merely 
that  of  identifying  an  object,  and  ascertaining  it  to  have  those  marks ; 
whether  we  identify  it  by  the  Tery  marks  themselves,  or  by  others 
which  we  have  ascertained  (through  another  and  a  similar  process)  to 
be  marks  of  those  marks.     The  real  inference  is  always  from  particu- 
lars to  particulars,  from  the  observed  instances  to  an  unobserved  one : 
but  in  drawing  this  inference,  we  conform  to  a  formula  which  we  have 
adopted  for  our  guidance  in  such  operations,  and  which  is  a  record  of 
the  criteria  by  which  we  thought  we  had  ascertained  tfcat  we  might 
distinguish  when  the  inference  could  and  when  it  could  not  be  drawn. 
The  real  premisses  are  the  individual  observations,  even  though  they 
may  have  been  forgotten,  or  being  the  observations  of  others  and  not 
of  ourselves,  may,  to  us,  n^ver  have  been  known:   but  we  have 
before  us  proof  that  we  or  others  once  thousht  them  sufficient  for  an 
induction,  and  we  have  marks  to  show  whether  any  new  case  is 
one  of  those  to  which,  if  then  known,  the  induction  would  have  been 
deemed  to  extend.     These  marks  we  either  recognize  at  once,  or  by 
the  aid  of  other  marks,  which  by  another  previous  induction  we  col- 
lected to  be  marks  o£ihem.    Even  these  marks  of  marks  may  only  be 
recognized  through  a  third  set  of  marks ;  and  we  may  have  a  train  of 
reasoning,  of  any  length,  to  bring  a  new  case  within  the  scope  of  an 
induction  fifrounded  on  particulars  its  similarity  to  which  is  only  ascer* 
tained  in  this  indirect  manner. 

Thus,  in  the  ar^ment  concerning  the  Prussian  government,  the 
ultimate  inductive  inference  was,  ^at  it  was  not  liable  to  revolution  : 
this  inference  was  drawn  according  to  a  fermula  in  which  desire  of  the 
public  good  was  set  down  as  a  mark  of  not  being  liable  to  revolutiofn ; 
a  mark  of  this  mark  was,  acting  in  a  particular  manner ;  and  a  mark  of 
acting  in  that  manner,  was^  being  asserted  to  do  so  by  many  disinter- 
ested witnesses :  this  mark,  the  Prussian  government  was  reco^lzed 
by  the  senses  as  possessing.  Hence  that  government  fell  withm  the 
last  induction,  ana  by  it  was  brought  within  all  the  others.  The  per- 
ceived resemblance  of  the  case  to  one  set  of  observed  particular  cases, 
brought  it  into  known  resemblance  with  another  set,  and  that  with  a 
third. 

In  the  more  complex  branches  of  knowledge,  the  deductions  seldom 
consist,  as  in  the  examples  hitherto  exhibited,  of  a  single  chain,  a  a 
mark  of  b,  bofc,e  o£d,  therefore  a  a  mark  of  d.     They  consist  (to 
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carry  on  the  Bune  metaphor)  of  Beveral  chains  united  at  the  extremity, 
as  thus:  a  a  mark  ot  d,  b  of «»  e  off,  defofn,  therefore  abc  ^  mark 
of ».  Suppose,  for  example,  the  following  combination  of  circum* 
stances:  1st,  rays  of  light  mipinging  on  a  reflecting  surface;  2d,  that 
sur&ce  parabolic  i  3d,  those  rays  parallel  to  each  other  and  to  the 
axis  o£  the  surface.  It  is  to  be  proved  that  the  concourse  of  these 
three  circumstances  is  a  maxk  that  the  reflected  rays  will  pass  through 
the  focus  of  the  parabolic  sur&ce.  Now  each  of  the  three  circum- 
stances is  singly  a  mark  of  sometliing  material  to  the  case.  Rays  of 
light  impinffing  on  a  reflecting  surface,  are  a  mark  that  those  rays  will 
be  reflected  at  an  anfl;le  equal  to  the  angle  of  incidence.  The  para- 
bolic form  of  the  surrace  is  a  mark  that,  fixHn  any  point  of  it,  a  line 
drawn  to  the  focus  and  a  line  parallel  to  the  axis  will  make  equal  an- 
^es  with  the  surface.  And  finally,  the  parallelism  of  the  rays  to  the 
axis  is  a  mark  that  their  angle  of  incidence  coincides  with  one  of  these 
equal  angles.  The  three  marks  taken  together  are  therefore  a  mark 
ot  all  these  three  things  united.  But  the  three  united  are  evidently  a 
mark  that  the  angle  of  reflection  must  coincide  with  the  other  of  the 
two  equal  angles,  that  formed  by  a  line  drawn  to  the  focus ;  and  this 
again,  by  the  fundamental  axiom  concerning  straight  lines,  is  a  mark 
that  the  reflected  rays  pass  through  the  focus.  Most  chains  of  physical 
deduction  are  of  this  more  complicated  type ;  and  even  in  mathematics 
such  are  abundant,  as  in  all  propositions  where  the  hvpothesis  includes 
numerous  conditions :  "  ^  a  circle  be  taken,  and  j/^  within  that  circle 
a  point  be  taken,  not  the  centre,  and  i^  straight  lines  be  drawn  from 
that  point  to  the  circumference,  then,"  ftc 

§  4.  The  considerations  now  stated  remove  a  serious  difficulty  from 
the  view  we  have  taken  of  reasoning ;  which  view  miffht  otherwise 
hare  seemed  not  easily  recondlable  with  the  fact  that  there  are  De« 
dttctive  or  Ratiocinative  Sciences.  It  might  seem  to  follow,  if  all  rea» 
soning  be  induction,  that  the  difficulties  of  philosophical  invesdg^on 
moat  fie  in  the  inductions  exclusively,  and  that  when  these  were  easy, 
and  susceptible  of  no  doubt  or  hesitation,  there  could  be  no  science,  or, 
at  least,  no  difficulties  in  science.  The  existence,  for  example,  of  an 
extensive  Science  of  Mathematics,  requiring  the  highest  scientific  ge- 
nius in  those  who  contributed  to  its  creation,  and  calling  for  a  most 
continued  and  vigorous  exertion  of  intellect  in  order  to  appropriate  it 
when  created,  may  soem  hard  to  be  accounted  for  on  tne  foregoing 
theory.  But  the  considerations  more  recently  adduced  remove  the 
mystery,  by  showing,  that  even  when  the  inductions  themselves  are 
obvious,  there  may  be  much  difficulty  in  finding  whether  the  partic- 
ular case  which  is  the  subject  of  inquiry  comes  within  them ;  and  am- 
ple room  for  scientific  ingenuity  in  so  combining  various  induotions, 
ari,  W  means  of  one  within  which  die  case  evidently  falls,  to  bring  it 
within  others  in  which  it  cannot  be  directly  seen  to  be  included. 

When  the  more  obvious  of  the  inductions  which  can  be  made  in 
any  science  from  direct  observations,  have  been  made,  and  general 
fbrniulas  have  been  framed,  determining  the  limits  within  which 
these  inductions  are  applicable ;  as  often  as  a  new  case  can  be  at 
once  seen  to  come  within  one  of  the  formulas,  the  induction  is  ap- 
plied to  the  new'  case,  and  the  business  is  ended.  But  new  cases 
are   continually  arising,  which  do  not  obviously  come  within  any 
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formula  whereby  the  questions  we  watit  solved  in  rdspect  of  them 
could  be  answered.     Let  us  take  an  instance  6T)m  geometry ;  and 
as  it  is  taken  only  far  illustration,  let  the  reader  concede  to  us  for 
the  present,  what  we  shall  endeavor  to  prove  in  the  next  chapter, 
that  the  first  principles  of  geometry  are  results  of  induction.    Our 
example  shall  be  tne  fifth  proposition  of  the  first  book  of  Euclid. 
The  inquiry  is,  Are  the  angles  at  the  base  of  an  isosceles  triangle 
equal  or  unequal  1     The  first  thing  to  be  considered  is,  what  induc- 
tions we  have,  from  whid^  we  can  infer  equality  or  inequality.     For 
inferring  equality  we  have  the  following  formulle: — Things  which 
being  applied  to  each  other  coincide,  fure  equals.     Things  which  are 
equal  to  the  same  thing  are  equals.     A  whole  and  the  sum  of  its 
parts  are  equals.     The  sums  of  equal  things  are  equals.     The  dif- 
ferences of  equal  thines  are  equals.     There  are  no  other  formules  to 
prove  equality.     For  inferring  inequality  we  have  the  following: — 
A  whole  and  its  parts  are  unequals.     The  sums  of  equal  things  and 
unequal  things  are  unequals.     The  differences  of  equal  things  and 
unequal  things  are  unequals.    In  all,  eight  formulse.     The  angles  at 
the  base  of  an  isosceles  triangle  do  not  obviously  come  within  any  of 
these.     The  formulse  specify  certain  marks  of  equality  and  of  in- 
equality, but  the  angles  cannot  be  perceived  intuitively  to  have  any 
of  those  marks.    We  can,  however,  examine  whether  they  have 
properties  which,  in  any  other  fimnulse,  are  set  down  as  marks  of 
those  marks.    On  examination  it  appears  that  they  have;   and  we 
ultimately   succeed   in    bringing   them   vrithin   this    formula,  '^The 
differences  of  equal  things  are  equal."     Whence  comes  the  difficulty 
in  recognizin?  these  angles  as  the  differences  of  equal  things?     Be- 
cause each  of  them  is  the  difference  not  of  one  pair  only,  but  of  in- 
numerable pairs  of  angles  f  and  out  of  these  we  had  to  imagine  and 
select  two,  which  could  either  be  intuitively  perceived  to  be  equals, 
or  possessed  some  of  the  marks  of  equality  set  down  in  the  various 
formulse.     By  an  exerciae  of  ingenuity,  which,  on  the  part  of  the  fint 
inventor,  deserves  to  be  regarded  as  considerable,  two  pairs  of  angles 
were  hit  upon,  which  united  these  requisites.     First,  it  could  be  per- 
oeived  intuitively  that  their  differences  were  the  angles  at  the  base; 
and,  secondly,  they  possessed  one  of  the  marks  of  equality,  namely, 
eoincidence  when  applied  to  one  another.     This  comcidence,  how- 
ever, vras  not  perceived  intuitively,  but  inferred,  in  conformity  to 
another  formula. 

To  make  all  clear,  we  subjoin  an  analysis  of  the  demonstration. 
Efuclid,  it  will  be  remembered,  demon-  ^ 

strates  his  fifth  proposition  by  means  of 
the  fourth.  This  it  is  not  allowable  for  us 
to  do,  because  we  are  undertaking  to  trace 
deductive  truths  not  to  prior  deductions, 
but  to  their  original  inductive  foundation. 
We  must  therefore  use  the  premisses  of 
the  fourth  proposition  insteaa  of  its  con- 
dusion,  ana  prove  the  fifth  directly  from 
first  principles.  To  do  so  requires  six  for- 
mulas. (We  must  begin,  as  in  Euclid,  n^  b 
by  prolonging  the  equal  sides  A  B,  A  C,  to  equal  distances,  and  join* 
ing  the  extremities  BE,  DC.) 
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First  Forbhtla.  Theiumt  ofequaU  arc  equal. 

A  D  and  A  E  are  sums  of  equal«  by  tbe  supposition.  Having  that 
mark  of  equality,  they  are  concluded  by  this  formula  to  be  equal. 

Second  Formula.  Equal  straight  lines  being  allied  to  one  another 

coincide. 

AC,  AB,  are  within  this  formula  by  auppoeition;  AD,  AE,  have 
been  brought  within  it  by  the  preceding  step.  Both  these  pairs  ox 
straight  lines  have  the  property  of  equality ;  which,  according  to  the 
second  fisrmula,  is  a  mark  that,  if  applied  to  each  other,  they  will  coin- 
cide. Coinciding  altogether  means  coinciding,  in  every  part,  and  oc 
course  at  their  extremities,  D  E  and  B  C 

Third  Formula.  Straight  lines,  having  their  extremities  coincident, 

coincide. 

B  £  and  D  C  have  been  brought  within  this  formula  by  the  preceding 
induction ;  they  will  therefore  coincide. 

Fourth  Formula.  Angles,  having  their  sides  coincident,  coincide. 

The  two  previous  inductions  having  shown  that  BE  and  DC  coin- 
cide, and  that  AD,  AE,  coincide,  the  angles  ABE  and  ACD  ore 
thereby  brought  within  the  fourth  formula,  and  accordingly  coincide^ 

Fifth  Formula.   Things  which  coincide  are  equal. 

The  anffles  ABE  and  ACD  are  brought  within  this  formula  by  the 
induction  immediately  preceding.  This  train  of  reasoning  being  also 
applicable,  mutatis  mutandis,  to  the  aneles  E  B  C,  D  C  B,  these  also  are 
brought  within  the  fifth  formula.     And,  finally. 

Sixth  Formula.  The  differences  of  equals  are  equal. 

The  angle  ABC  being  the  diffsrence  of  ABE,  C  BE,  and  the  angle 
AC  B  being  the  difference  of  AC  D,  D  C  B ;  which  have  been  proved 
to  be  equals;  ABC  and  ACB  are  brought  within  tbe  last  formula  by 
the  whole  of  the  previous  process. 

The  difficulty  here  encountered  is  chiefly  that  of  figuring  to  ourselves 
tiie  two  angles  at  the  base  of  the  triangle  ABC,  as  remainders  made 
by  cutting  one  pair  of  angles  out  of  another,  while  each  pair  shall  be 
corresponding  angles  of  triangles  which  have  two  sides  and  the  intep- 
vening  angle  equal.  It  is  by  this  happy  contrivance  that  so  many  dil^ 
fisrent  inductions  are  brought  to  bear  upon  the  same  particular  case. 
And  this  not  being  at  all  an  obvious  idea,  it  may  be  seen  from  an 
example  so  near  the  threshold  of  mathematics,  how  much  scope  there 
may  well  be  for  scientific  dexterity  in  the  higher  branches  of  that  and 
other  sciences,  in  order  so  to  combine  a  few  simple  inductions,  as  to 
bring  within  each  of  them  innumerable  cases  which  are  not  obviously 
incladed  in  it ;  and  how  long,  and  numerous,  and  complicated,  may  be 
the  processes  necessary  for  bringing  the  inductions  together,  even  when 
each  induction  may  itself  be  very  easy  and  simple.  All  the  inductions 
involved  in  all  geometry  are  comprised  in  those  simple  ones,  the  for- 
mula of  which  are  the  Axioms,  and  a  few  of  the  so-called  Definitions. 
Tbe  remainder  of  the  science  is  made  up  of  the  processes  employed 
fiyr  bringing  unfoonoseen  cases  within  these  inductions ;  or  (in  syllogistie 
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language)  for  proving  the  mmors  neceesary  to  complete  the  syHogiams; 
the  majors  being  the  definitions  and  axioms.  In  those  definitions  and 
axioms  are  laid  down  the  whole  of  the  marks,  by  an  artful  combinar 
tion  of  which  men  have  been  able  to  discover  and  prove  all  that  is 
proved  in  geometry.  The  marks  beine  so  few,  and  the  inductiona 
which  Aimish  them  being  so  obvious  and  familiar ;  the  connecting  of 
^several  of  them  together,  which  constitutes  Deductions,  or  Trains  of 
Reasoning,  forms  the  whole  difficulty  of  the  science,  and,  with  a  trifling 
exception,  its  whole  bulk ;  and  hence  Geometry  is  a  Deductive  Science* 

§  5.  It  will  be  seen. hereafter  that  there  are  weighty  scientific 
reasons  for  giving  to  every  science  as  much  of  the  character  of  a  De- 
ductive Science  as  possible;  for  endeavoring  to  construct  the  sdence 
from  the  fewest  and  the  simplest  possible  inductions,  and  to  make 
these,  by  any  combinations  however  complicated,  suffice  for  proving 
even  such  truths,  relating  to  complex  cases,  as  could  be  provea,  if  we 
chose,  by  inductions  from  specific  experience.  Every  branch  of  nat- 
ural philosophy  was  origlnaUy  experimental;  each  generalization 
restea  upon  a  special  induction,  and  was  derived  fix)m  its  own  distinct 
set  of  observations  and  experiments.  From  being  sciences  of  pure 
experiment,  as  the  phrase  is,  or,  to  speak  more  correctly,  sciences  in 
which  the  reasonings  consist  of  no  more  than  one  step,  and  are'  ex- 
pressed by  single  syllogisms,  all  these  sciences  have  become  to  some 
extent  and  some  of  them  in  nearly  the  whole  of  their  extent,  sciences 
of  pure  reasoning ;  whereby  multitudes  of  truths,  already  known  by 
induction  firom  as  many  different  sets  of  experiments,  have  come  to  be 
•  exhibited  as  deductions  or  corollaries  from  inductive  propositions  of  a 
simpler  and  more  universal  character.  Thus  mechanics,  hydrostatics, 
optics,  acoustics,  and  thermology,  have  successively  been  rendered 
mathematical;  and  astronomy  was  brought  by  Newton  within  the 
laws  of  general  mechanics.  Why  it  is  that  the  substitution  of  this  cir- 
cuitous mode  of  proceeding  for  a  process  apparently  much  easier  and 
more  natural,  is  held,  and  justly,  to  be  the  greatest  triumph  of  the  in- 
vestigation of  nature,  we  are  not,  in  this  stage  of  our  inqmry,  prepared 
to  examine.     But  it  is  necessary  to  remark,  that  altnough,  by  this 

? regressive  transformation,  all  sciences  tend  to  become  more  and  more 
)eauctive,  they  are  not  therefore  the  less  Inductive ;  every  step  in  the 
Deduction  is  still  an  Induction.  The  opposition  is  not  between  the 
tenns  Deductive  and  Inductive,  but  between  Deductive  and  Experi* 
mentaL  A  science  icr  Experimental,  in  proportion  as  every  new  case, 
which  presents  any  peculiar  features,  stands  in  need  of  a  new  set  of 
observations  and  experiments,  a  fresh  induction.  It  is  Deductive,  in 
proportion  as  it  can  draw  conclusions,  respecting  cases  of  a  new  kind, 
by  processes  which  bring  those  cases  under  old  inductions ;  by  ascer^ 
tainmg  that  cases  which  cannot  be  observed  to  have  the  requisite 
marks,  have,  however,  marks  of  those  marks* 

We  can  now,  therefore,  perceive  what  is  the  generic  distinction  be- 
tween sciences  which  can  be  made  Deductive,  and  those  which  mu^ 
as  yet  remain  ExperimentaL  The  difference  consists  in  our  ha\ing 
been  able,  or  not  yet  able,  to  discover  marks  of  marks.  If  by  our 
various  inductions  we  have  been  able  to  proceed  no  further  than  to 
such  propositions  as  these,  a  a  mark  of  o,  or  a  and  b  marks  of  one 
another,  c  a  mark  of  (2,  or  c  and  d  marks  of  one  another,  without  any- 
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dung  to  connect  a  or  &  with  c  or  d:  we  hmre  a  scienoiB  of  detached 
and  mutaliy  independent  generalizalions^  Buch  as  theae,  that  acids 
redden  vegetable  blues,  and  that  alkalis  color  them  green;  firom 
neither  of  which  propoBitions  could  we,  directly  or  inmrectly,  infer 
the  other :  and  a  science,  so  fiu*  as  it  is  composed  of  sudi  prppoeitionst 
is  purely  experimental.  Cl)emistry,  in  the  present  state  of  our  knowl- 
edge, has  not  yet  thrown  off  tins  character.  There  are  other  sciences, 
however,  of  which  the  propositions  are  of  this  kind :  a  a  marie  of  &,  &  a 
mark  of  c^  c  of  d^  d  of  e,  ace.  In  these  sciences  we  can  mount  the 
ladder  finom  a  to  e  by  a  process  of  ratiocinatioQ ;  we  can  conclude 
diat  a  is  a  mark  of  «,  and  that  every  object  which  has  the  mark  a  has 
the  property  f ,  although,  perhaps,  we  never  were  able  to  observe  a 
and  e  together,  and  although  even  cZ,  our  only  direct  mark  of  e,  may 
be  not  perceptible  in  those;  objects,  but  only  inferrible.  Or  varying 
the  first  metaphor,  we  may  be  said  to  get  firom  a  to  e  underground :  the 
marks  b,  c,  d^  i^ich  indicate  the  route,  must  all  be  possessed  somewhere 
by  the  c4>jects  concerning  which  we  are  inquiring ;  but  they  are  below 
the  sur&ce :  a  is  the  omy  marie  diat  is  visible,  and  by  it  we  are  able 
to  trace  in  succession  all  the  rest. 

§  6.  We  can  now  understand  how  an  experimental  transforms  itself 
into  a  deductive  science  by  the  mere  progress  of  experiment.    In  a9 
experimental  science,  the  inducdons,  as  we  have  said,  lie  detached^ 
as,  a  a  mark  of  ^,  e  a  mark  of  J,  e  a  mark  o£J\  and  so  on :  now,  a  new 
set  of  instances,  and  a  consequent  iiew  induction,  may  at  any  time 
bridge  over  the  interval  between  two  of  these  unconnected  arches ;  b, 
ftn*  example,  may  be  ascertained  to  be  a  mark  of  c,  which  enables  us 
thenceforth  to  prove  deductively  that  a  is  a  mark  of  c.    Or,  as  some- 
times happens,  some  grand  comprehensive  induction  may  rabe  an  arch 
high  in  die  air,  which  bridges  over  hosts  of  them  at  once :  b,  d,fy  and 
aD  the  rest,  turning  out  to  be  marks  of  some  one  thing,  or  of  things 
between  which  a  connexion  has  already  been  traced.    As  when  New- 
ton discovered  that  the  motions,  whether  regular  or  apparently  anom- 
aloue,  of  all  the  bodies  of  the  solar  system,  (each  of  which  motions  had 
been  inferred  by  a  separate  loeical  opesation,  from  separate  marks,) 
were  all  marks  of  movmg  round  a  common  centre,  with  a  centripetal 
force  varying  directly  as  the  mass  and  inversely  as  the  square  of  the 
distance  from  that  centre.     This  is  the  greatest  example  which  has  yet 
occurred  of  the  transformation,  at .  one  stroke,  of  a  science  which  was 
flCill  to  a  great  degree  merely  experimental,  into  a  deductive  science. 

Transformations  of  the  same  nature,  but  on  a  smaller  scale,  contin- 
ually take  place  in  the  less  advanced  branches  of  physical  knowledge, 
withoat  enabling  them  to  throw  c^  the  character  of  experimental 
sciences.  Thus  with  regard  to  the  two  uncoimected  propositions  be- 
fore <nted,  namely,  Acids  redden  vegetable  blues.  Alkalis  make  them 
vreen ;  it  is  remarked  by  Liebig,  that  all  blue  coloring  matters  which 
are  reddened  by  acids  (as  well  as,  reciprocally,  all  red  coloring  matters 
rrbich  are  rendered  blue  by  alkalis)  contain  nitrogen :  and  it  is  quite 
possible  to  conceive  that  this  circumstance  may  one  day  furnish  a  bond 
<>f  connexion  between  the  two  propositions  in  question,  by  showing 
ftrs^  die  antagonist  action  of  acids  and  alkalis  in  producing  or  destroy- 
ia^  die  color  "blue,  is  the  result  c^  some  one  more  general  law. 
Although  this  connecting  of  dbtached  generahzatioiis  is  so  much  gaia, 
T 
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k  tendB  but  little  to  giTe  a  deductive  charader  to  aa j  tcieBoe  as  a 
whole ;  becauM  the  new  counes  of  obeervatioii  and  experiment,  which 
thus  enable  us  to  connect  together  a  few  general  truths,  usually  make 
known  to  us  a  still  greater  number  of  unconnected  new  ones.  Hence 
chemistry,  though  sunilar  extensions  and  simplifications  of  its  general- 
isations are  continually  taking  place,  is  still  in  the  main  an  experimen- 
tal science ;  and  is  likely  so  to  continue,  unless  some  compreheDsive 
induction  should  be  hereafter  arrived  at,  which,  like  Newton's,  shall 
connect  a  vast  number  of  the  smaller  known  inductions  together,  and 
change  the  whole  method  of  the  science  at  once.  Chemistry  has 
already  one  great  generalization,  which,  though  relating  to  one  of  the 
iubormnate  aspects  of  chemical  phenomena,  possesses  within  its  limited 
sphere  this  comprehensive  character ;  the  principle  of  Dalton,  called 
the  atomic  theory,  or  the  doctrine  of  chemical  equivalents :  which  by 
enabling  us  to  a  certain  extent  to  foresee  the  proportions  in  which  two 
substances  will  combine,  before  the  experiment  has  been  tried,  con- 
stitutes undoubtedly  a  source  of  new  chemical  truths  obtainable  by 
deduction,  as  well  as  a  connecting  principle  for  all  truths  of  the  same 
description  previously  obtained  by  experiment. 

§  7.  The  discoveries  which  change  the  method  of  a  science  firom  ex- 

Serimental  to  deductive,  mostly  consist  in  establishing,  either  by  de- 
uction  or  by  direct  experiment,  that  the  varieties  of  a  particular 
phenomenon  uniformly  accompany  the  varieties  of  some  other  phe- 
nomenon better  known.     Thus  the  science  of  sound,  which  previously 
stood  in  the  lowest  rank  of  merely  experimental  science,  became  de- 
ductive when  it  was  proved  by  experiment  that  every  variety  of  sound 
was  consequent  upon,  and  therefore  a  mark  of,  a  distinct  and  definable 
variety  of  oscillatory  motion  among  the  particles  of  the  transmitting 
medium.     When  this  w^  asc^tained,  it  followed  that  every  relation 
of  succession  or  coexistence  which  obtained  between  phenomena  of  the 
more  known  class,  obtained  also  between  the  phenomena  which  cor- 
responded to  them  in  the  other  class.    Every  sound,  being  a  mark  of 
a  particular  oscillatory  motion,  became  a  mark  of  everything  which,  by 
the  laws  of  dynamics,  was  known  to  be  inferrible  from  that  motion ; 
and  everything  which  by  those  same  laws  was  a  mark  of  any  oecilla- 
tory  motion,  became  a  mark  of  the  corresponding  sound.    And  thus 
many  truths,  not  befinre  suspected,  concerning  sound,  became  deduci- 
ble  from  the  known  laws  of  the  propagation  of  motion  through  an  elas- 
tic medium ;  while  fiicts  already  empirically  known  respecting  sound, 
became  an  indication  of  corresponding  properties  of  vibrating  bodies^ 
previously  undiscovered. 

But  the  grand  agent  for  transforming  experimental  into  deductive 
sciences,  is  the  science  of  number.  The  properties  of  numbers,  alone 
vnong  all  known  phenomena,  are,  in  the  most  rigorous  sense,  proper- 
ties of  all  thmss  whatever.  All  things  are  not  cdored,  or  ponderable, 
or  even  extenaed ;  but  all  things  are  numerable.  And  if  we  consider 
this  science  in  its  whole  extent,  finom  common  arithmetic  up  to  the 
calculus  of  variations,  the  truths  already  ascertained  seem  all  but  infi« 
nite,  and  admit  of  indefinite  extension. 

These  truths,  although  affirmable  of  all  things  whatever,  of  couxm 
^ply  to  them  only  in  respect  of  their  quantity.  But  if  it  comes  to  hm 
discovered  that  variations  iXqualUjf  in  any  class  of  phenomena,  corro 
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tpond  regularly  to  variations  of  quantity  either  in  those  same  or  ia 
some  other  phenomena ;  every  formula  of  mathematics  applicahle  to 
quantities  wnich  vary  in  that  particular  manner,  becomes  a  mark  of  a 
corresponding  general  truth  respecting  the  variations  in  quality  which 
accompany  them :  and  the  science  of  quantity  being  (as  far  as  any 
science  can  be)  altogether  deductive,  the  theory  of  that  particular  kind 
of  qaalities  becomes,  to  this  extent^  deductive  likewise. 

The  most  striking  instance  in  point  which  history  affords,  (though, 
not  an  example  of  an  experimental  science  rendered  deductive,  but  of 
an  unparalleled  extension  griven  to  the  deductive  process  in  a  science 
which  was  deducdve  already,)  is  the  revolution  in  geometry  which 
origiDated  with  the  illustrious  Descartes,  and  was  completed  by  Clai- 
raut.  These  philosophers  remarked,  that  to  every  vanety  of  position 
in  pcHnts,  direcdon  in  lines,  or  form  in  curves  or  sur&ces,  (all  of  which 
are  Qualities,)  there  correiiponds  a  peculiar  relation  of  quanti^  between 
either  two  or  three  rectilineal  codrdinates ;  insomuch  that  if  the  law 
were  known  according  to  which  those  coordinates  vary  relatively  to 
«me  another,  every  other  geometrical  property  of  the  line  or  surface  in 
questioDt  whether  relating  to  quantity  or  quality,  would  be  capable  of 
beinff  inferred.  Hence  it  followed  that  every  geometrical  question 
could  be  solved,  if  the  corresponding  rigebraical  one  could;  and 
geometry  received  an  accession  (actual  or  potential)  of  new  truths,  cor- 
responding to  evei^  property  of  numbers  which  the  progress  of  the 
cakulna  Imd  brought,  or  might  in  future  bring,  to  light.  In  the  same 
general  manner,  mechanics,  astronomy,  and  in  a  less  deme,  every 
branch  of  natural  philosophy  commonly  so  called,  have  oeen  made 
algebraicaL  The  varieties  of  physical  phenomena  with  which  those 
sciences  are  conversant,  have  been  found  to  answer  to  determinable 
varieties  in  the  quantity  of  some  circumstance  or  other ;  or  at  least  to 
Twieciea  of  form  or  position,  for  which  corresponding  equations  of 
qoandty  had  already  been,  or  were  susceptible  of  being,  discovered 
by  geometers. 

In  these  various  transformUtionSy  the  propositions  of  the  science  of 
number  do  but  fulfil  the  flinction  proper  to  all  propositions  forming  a 
train  of  reasoning,  viz.,  that  of  enabung  us  to  arrive  in  an  indirect 
■Mthod,  by  marks  of  mariu,  at  such  of  the  properties  of  objects  as  we 
eaanot  directly  ascertain  (or  not  so  conveniently)  by  experiment. 
We  travel  from  a  nven  visible  or  tangible  fact,  through  tne  truths 
of  numbers,  to  the  net  sought.  The  given  fiict  is  a  mark  that  a  cer- 
tain relation  subsists  between  die  quantities  of  some  of  the  elements 
eoooetned;  while  the  fact  sought  prenupposes  a  certain  relation 
between  thfe  quantities  of  some  other  elements :  now,  if  these  last 
quantities  are  dependent  in  some  known  manner  upon  the  former,  or 
'9iee  versdy  we  can  arsrue  from  the  numerical  relation  between  the  one 
set  of  quantities,  to  determine  that  which  subsists  between  the  other 
set;  the  theorems  of  the  calculus  affording  the  intermediate  Unks. 
And  thus  the  one  of  the  two  physical  facts  becomes  a  mark  of  the 
gAetf  by  being  a  mark  of  a  mark  of  a  mark  of  it. 
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CHAPTER  V. 

OP  DEMONSTRATION,  AND  NECESSART  TEtTIIB. 

§  1.  If,  «a  laid  down  in  tbe  two  preceding  chapten,  the  foundation 
of  all  sciences,  eten  deductire  or  demonstradve  sciences,  is  Induction; 
ii  every  step  in  the  ratiocinations  even  of  geometry  is  an  act  of  induc- 
tion; and  if  a  train  of  reasoning  is  hut  hringinff  many  inductions  to 
hear  upon  the  same  suhject  of  inquiry,  and  drawing  a  case  within  one 
^  induction  hy  means  of  another;  wherein  lies  the  peculiar  certainty 
always  ascrihed  to  the  sciences  which  are  entirely,  or  afanost  entirely, 
deductive  1  Why  are  they  called  the  Exact  Sciences!  Why  are 
mathematical  certainty,  and  the  evidence  of  demonstration,  common 
phrases  to  express  the  very  highest  degree  of  assurance  attainable  by 
reasont  Why  are  mathematics  by  almost  all  imilosophen,  and  (by 
many)  even  those  branches  of  natural  philosophy  which,  tluough  the 
medium  of  mathematics,  have  been  converted  into  deductive  sciences, 
considered  to  be  independent  of  the  evidence  of  experience  and  ob* 
servation,  and  characterized  as  systems  of  Necessary  Truth  1 

The  answer  I  conceive  to  be,  that  this  character  of  necesaityy 
ascribed  to  the  truths  of  mathematics,  and  even  (with  some  reserva- 
tions to  be  hereafter  made)  the  peculiar  certainty  attributed  to  them, 
is  an  illusion;    in  order  to  sustain  which,  it  is  necessary  to  BosffpoB% 
that  those  truths  relate  to,  and  express  the  properties  of,  purely 
imaginary  objects.    It  is  acknowledged  that  the  conclusions  of  ge- 
ometry  are  deduced,  partly  at  least,  from  the  so-called  Definitions,  and 
that  those  definitions  are  assumed  to  be  correct  descriptions,  as  fhr  aa 
they  go,  of  the  objects  with  which  geometry  is  conversant.    Now  we 
have  pointed  out  that,  from  a  definition  as  such,  no  proposition,  unleea 
it  be  one  concerning  the  meaning  of  a  word,  can  ever  follow ;  and 
that  what  apparently  follows  from  a  definition,  follows  in  reality  firom 
an  implied  assumption  that  there   exists  a  real  thing  conformable 
thereto.     This  assumption,  in  the  case  of  the  definitians  6i  geometiy, 
is  false :  there  exist  no  real  thinn  exacUy  conformable  to  the  defini- 
tions.    There  exist  no  points  without  magnitude;    no  lines  without 
breadth,  nor  perfecdy  straight;  no  circles  with  all  their  radii  exactly 
equal,  nor  squares  with  all  their  angles  perfectly  right.     It  will  per- 
haps be  said  that  the  assumption'  does  not  extend  to  the  actual,  but 
only  to  the  possible,  existence  of  such  things.    I  answer  that,  accord- 
ing to  any  test  we  have  of  possibility,  they  are  not  even  possible. 
Their  existence,  so  &r  as  we  can  form  any  judgment,  would  seem  to 
be  inconsistent  with  the  physical  constitution  of  our  planet  at  least,  if 
not  of  the  univerae.     To  get  rid  of  this  difficulty,  and  at  the  same 
time  to  save  the  credit  of  the  supposed  systems  of  necessary  truth,  it 
is  customary  to  say  that  the  points,  lines,  circles,  and  squares  which 
are  the  subject  of  geometry,  exist  in  our  conceptions  merely,  and  are 
part  of  our  minds ;  which  minds,  by  working  on  their  own  materials, 
construct  an  a  priori  science,  the  evidence  of  which  is  purely  mental, 
and   has  nothing  whatever  to  do   with  outward  experience.      By 
howsoever  high  autiiorities  this  doctrine  may  have  been  sanctioned, 
it  wpears  to  me  psychologically  incorrect.     The  points,  lines,  circles^ 
ana  squares,  whiph  any  one  has  in  his  mind,  are  (t  apprehend)  simply 
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cupies  of  the  points,  linoB,  circloB,  and  squares  wluch  he  has  known  m 
his  experience.  A  line  as  defined  hj  ffeameters  is  whoUy  inconceiva^ 
ble.  We  can  reason  about  a  line  as  if  it  had  no  breadth;  because  we 
have  a  power,  which  is  the  foundation  of  all  the  control  we  can  exer- 
cise over  the  operations  of  our  minds;  the  power,  when  a  peroeptioo 
is  present  to  our  senses,  or  a  conception  to  our  intellects,  oS  attending 
to  a  part  onl]r  of  that  perception  or  conception,  instead  of  the  whole. 
But  we  cannot  conceive  a  une  without  breadth;  we  can  ^orm  no 
mental  picture  of  such  a  line :  all  the  lines  which  we  have  in  our 
mindd  are  lines  possessing  breadth.  If  any  one  doubts  this,,  we  may 
refer  him  to  his  own  experience.  I  much  question  if  any  one  who 
fiincies  that  he  cai^  conceive  what  is  called  a  mathemadcal  fine,  thinks 
10  firom  tho  eyidence  of  his  consciousness :  I  suspect  it  is  rather  be- 
cause he  supposes  that  unless  such  a  conception  were  possible,  mathe- 
matics coula  not  exist  as  a  science :  a  supposition  which  there  will  be 
DO  difficulty  in  showing  to  be  entirely  gr^Mindless. 

Since  then  neither  in  nature,  nor  in  the  human  mind,  do  there  ex- 
ist any  objects  exactly  corresponding  to  the  definitions  of  geometry, 
while  yet  that  science  cannot  be  supposed  |to  be  conyersant  uKMit  non- 
entities ;  nothing  remains  but  to  consider  geometry  as  convenant  with 
such  lines,  aneles,  and  figures  as  really  exist ;  and  the  definitions,  as 
they  are  called,  must  be  regarded  as  some  of  our  first  and  most  obvi- 
ous generalizations  concerning  those  natural  objects.  The  correctness 
of  those  generalizations,  a»  generalizations,  is  without  a  flaw:  the 
equalitT  of  all  the  radii  of  a  circle  is  true  of  all  circles,  so  far  as  it  is 
true  of  any  one :  but  it  is  not  exactly  true  of  any  circle :  it  is  (mly 
nearly  true :  so  nearly  that  no  error  of  any  importance  in  practice  will 
he  incurred  by  feigniiu^  it  to  be  exactly  true.  When  we  have  occa- 
sion to  extend  these  in<uictioas,  or  theor  consequences,  to  cases  in  which 
the  error  would  be  appreciable— to  lines  of  perceptible  breadth  or 
thickness,  parallels  whicn  deviate  sensibly  fi'om  ecjuidutance,  and  the 
like— we  correct  our  conclusions,  by  combining  with  diem  a  fresh  set 
of  propositions  relating  to  the  aberration;  just  as  we  also  take  in 
propositions  relating  to  the  physical  or  chenucal  properties  of  the  ma- 
terial, if  those  properties  happen  to  introduce  any  modification  into,  the 
result,  which  they  easily  may»  even  with  respect  to  figure  and  magni- 
tude, as  in  the  case,  for  instance,  of  expansion  by  heat.  So  long,  how- 
ever, as  t£ere  exists  no  practical  necessity  for  attending  to  any  of  the 
propeities  of  the  object  except  its  geometrical  properties,  or  to  any  of 
the  natural  irregularities  in  Uiose,  it  is  convenient  to  neglect  the  con- 
lideration  of  the  other  properties  and  of  the  irregularities^  and  to  laa- 
Bon  as  if  these  did  not  exist :  accordingly,  we  formally  announce,  in 
the  definitions,  that  we  intend  to  proceed  on  this  plan.  But  it  is  an 
error  to  suppose,  because  we  resolve  to  confine  our  attention  to  a  cer- 
tain number  of  the  properties  of  an  object,  that  we  therefixre  oonoeive, 
or  have  an  idea  o^  the  object,  denuded  of  its  other  properties.  We 
aie  thinking,  all  the  time,  of  precisely  such  objects  as  we  liave  seen 
and  touched,  and  with  all  the  properties  which  naturally  belong  to 
them  I  but,  for  scientific  convenience,  we  feign  them  to  be  divested  of 
all  properties,  except  those  in  regard  to  which  we  design  to  consider 
them. 

The  peculiar  accuracy,  supposed  to  be  characteristic  of  the  first 
principles  of  geometry,  thus  appears  to  be  fictitious.    The  assertions 
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en  which  the  resMmingB  of  the  soitoce  are  foanded,  do  not,  any  more 
than  in  other  aciences,  exactly  carreapond  with  the  fiict ;  but  we  wp' 

£9ie  that  they  do  aa,  for  the  sake  of  tracing  the  conaequencea  which 
How  from  the  auppoaition.  The  opinion  m  Dug^d  Stewart  reapect- 
ing  the  foundationa  of  geometry,  is,  I  conceive,  aubatax^ally  correct ; 
that  it  ia  built  upon  hypotheaea ;  that  it  owes  to  thia  alone  the  peculiar 
certainty  auppoaed  to  diatingutah  it ;  and  that  in  any  acience  wnatOTer, 
by  reaaoning  from  a  aet  of  hypotheaea,  we  may  obtain  a  body  of  con* 
eluaiona  aa  certain  aa  thoae  of  geometry,  that  la,  aa  atrictly  in  accord- 
ance with  the  hypotheaea,  and  aa  irresiatibly  compelling  aaaent  an 
condition  that  thoae  hypotheaea  axe  true. 

When,  therefore,  it  la  afiBrmed  that  the  concluaiona  oCgeometzy  are 
neoeasary  trutha,  the  neceaaity  conaiata  in  reality  only  in  diis,  that  ther 
neceaaanly  follow  from  the  auppoaitiona  frt>m  which  they  are  deduced. 
Thoae  auppoaitiona  are  ao  ^^irom  being  neceaaanr,  that  they  are  not 
even  true ;  they  purpoaely  depart,  more  or  leaa  widely,  frt>m  die  truth. 
The  only  aense  in  which  neceaaity  can  be  aacribed  to  the  concluaiona 
of  any  acientific  inveatigation,  ia  that  of  neceaaanly  following  from  aome 
asaumpdon,  which,  by  the  conditiona  of  the  inquiry,  ia  not  to  be  quea- 
tioned.  In  thia  relation,  of  course,  the  derivadve  truths  of  every  de- 
ductive acience  muat  atand  to  the  inductiona,  or  aaaumptions,  on  which 
Ae  science  ia  founded,  and  which,  whether  true  or  untrue,  certain  or 
doubtful  in  themselves,  are'  always  supposed  certain  for  the  purposes 
of  the  particular  science.  And  Uiererore  the  conclusions  of  all  deduc- 
tive Bciencea  were  aaid  by  the  ancienta  to  be  necessary  propositions. 
We  have  observed  already  that  to  be  predicated  neceasanly  waa  char- 
acteriatic  of  the  predicable  Ptoprium,  and  that  a  propiium  waa  any 
property  of  a  thing  which  could  be  deduced  from  ita  essence,  that  i«, 
mm  the  properties  included  in  ilB  definitipn. 

§  2.  The  important  doctrine  of  DugralcKStewait,  which  I  have  en- 
deavored to  enforce,  has  been  conteated  by  a  living  philosopher,  Mr. 
Whewell,  both  in  the  dissertation  appended  to  his  excellent  Mechani- 
cai  Eudidt  and 'in  his  more  recent  elaborate  work  on  the  Phiiowphy 
of  the  Luiuctive  Stieneet  ^  in  which  laat  he  also  replies  to  an  article 
in  the  Edinburgh  Review  (ascribed  to  a  writer  of  great  scientific  emi- 
nence), in  which  Stewart's  opinion  waa  defended  against  lus  former 
atricturea.    Mr.  Whewell's  mode  of  refuting  Stewart  is  to  prove  againat 
him  (as  haa  also  been  done  in  this  work),  Siat  the  premisses  of  geom- 
etry are  not  definitions,  but  assumptions  of  the  real  existence  of  thin^ 
oorvesponding  to  those  definitions.     This,  however,  is  doing  little  for 
Mr.  Whewell's  puipose,  for  it  is  these  very  assumptions  which  we  say 
are  hypotheses,  and  which  he,  if  he  denies  that  geometry  is  founded  on 
hypodieses,  must  show  to  be  absolute  truths.    All  he  does,  however, 
is  to  observe,  that  they  at  any  rate  are  not  arbitrary  hypotheses ;  tliat 
we  should  not  be  at  liberty  to  substitute  other  hypotheses  for  them  ; 
that  not  only  "  a  definition,  to  be  admissible,  must  necessarily  refer  to 
and  agree  with  some  conception  which  we  can  distinctly  frame  in  our 
thoughta,"  but  that  the  straight  lines,  for  instance,  which  we  define, 
must  be  **  those  by  which  anglea  are  contained,  those  by  which  trian- 
ffles  are  bounded,  those  of  which  parallelism  may  be  predicated,  axid 
the  like."*     And  this  is  true;  but  diia  haa  never  been  contradicted. 

*  WaiWKLL'i  Mtehmicd  Muelid,  p.  149,  tf  ngg. 
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Those  who  bbj  that  the  premiBses  c£  geometry  are  hypotheses,  are  not 
bound  to  maiTitain  them  to  be  hypotheses  whidi  have  no  relation  what- 
ever to  ibcL  Since  an  hypothesis  framed  for  the  purpose  of  scientific 
i&quiiy  most  relate  to  something  which  has  real  mdstence  (for  there 
can  be  no  science  respecting  non-entities),  it  follows  that  any  hypothe- 
sis we  make  respecting  an  object,  to  fiicilitate  oar  study  of  it,  must  not 
mvohre  enything  whidi  is  distinctly  false,  and  repugnant  to  its  real 
nature :  we  must  not  ascribe  to  the  thing  any  property  which  it  has 
not;  our  liberty  extends  only  to  suppressmg  some  of  those  which  it 
has,  under  the  indispensable  obligation  of  restoring  them  whenever, 
and  in  as  lar  as,  their  presence  or  absence  would  make  any  material 
difierence  in  the  truth  o£  our  conclusions.  Of  this  nature,  accordingly^ 
aie  the  fint  princmles  involved  in  the  definitions  of  geometry.  In 
their  positive  part  tney  are  observed  ftets ;  it  is  only  in  their  negative 
part  mat  they  are  hypothetical.  That  the  hypotheses  should  be  of 
dns  particular  character,  is,  however,  no  further  necessary,  than  inas- 
much as  no  others  could  enable  us  to  deduce  conclusions  which,  with 
due  conections,  would  be  true  of  real  objects :  and  in  hct^  when  our 
aim  is  only  to  illustrate  truths  and  not  to  mvestigate  them,  we  are  not 
under  any  such  restriction.  We  might  suppose  an  imaginary  animal, 
and  work  out  by  deduction,  from  the  known  l^ws  of  physiology,  its 
natural  history;  or  an  imaginary  commonwealth,  and  frtmi  the  elements 
composing  it,  might  argue  what  would  be  its  iate.  And  the  condu- 
sions  which  we  might  thus  draw  from  purely  arbitrary  hypotheses, 
migfat  ibrm  a  highly  useful  intellectual  exercise :  but  as  they  could  oidy 
teadi  us  what  would  be  the  properties  of  objects  which  do  not  really 
exist,  they  would  not  constitute  any  addition  to  our  knowledge :  while 
on  the  contrary,  if  the  hypothesis  merely  divests  a  real  object  of  some 
portion  of  its  properties,  without  clothing  it  in  frJse  ones,  the  ctmcUi- 
sions  will  always  express,  under  known  liability  to  correction,  actual 
truth.  • 

§  3.  But  althou|[fa  Mr.  Whewell  has  not  shaken  Stewart's  doctrine 
as  to  die  hypothetical  character  of  that  portion  of  the  first  principles  of 
geometiy  wnich  are  involved  in  the  so-called  definitions,  he  has,  I  con- 
ceive, greatly  the  advantage  of  Stewart  on  another  important  point 
in  the  theory  of  geometrical  reasoning;  the  necessity  of  admitting^ 
among  those  first  principles,  axioms  as  well  as  d^nitions.  Some  of 
the  axioms  of  Eudid  might,  no  doubt,  be  exhibited  in  the  form  of  defi- 
nidons,  or  might  be  deduced,  by  reasoning,  fri^m  proposidons  similar  to 
what  are  so  odled.  Thus,  if  instead  of  the  axiom,  Aiagrnitudes  which 
can  be  made  to  coincide  are  equal,  we  introduce  a  definidon,  "  Equal 
magnitades  are  those  which  may  be  so  applied  to  one  another  as  to 
coincide ;"  the  three  axioms  which  follow,  (Magnitudes  which  are  equd 
to  the  same  are  equal  to  one  another — If  equals  are  added  to  equals 
die  sums  are  equal — ^If  equals  are  taken  firom  equals  the  remainders 
axe  equal,)  may  be  proved  by  an  imaginary  superposition,  resembling 
that  by  which  die  fourth  proposidon  of  the  first  book  of  Euclid  is  de- 
monstrated. But  although  these  and  several  others  may  be  struck  out 
of  die  list  of  first  principles,  because,  though  not  requiring  demon- 
itradon,  they  are  susceptible  of  it ;  there  wUl  be  found  in  the  list  of 
axioms  two  or  diree  fundamental  truths,  not  capable  of  being  demon^- 
ftrated :  among  which  I  agree  widi  Mr.  Whewell  in  placing  the  prop- 
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osidon  that  two  straiglit  lines  cannat  inclose  a  space,  (or  its  eqiiivalenC, 
Straight  lines  which  coincide  in  two  points  coincide  altogether,)  and 
some  property  of  parallel  lines,  other  than  that  which  constitutes  their 
definition :  the  most  suitable,  perhaps,  being  that  selected  bj  Professor 
Play&ir :  '*  Two  straight  lines  which  intersect  each  other  cannot  both 
of  ^em  be  parallel  to  a  third  straight  line."* 

The  axioms,  as  well  those  which  are  indemonstrable  as  those  which 
admit  of  being  demonstrated,  differ  firom  that  other .  class  of  funda- 
mental principles  which  are  involved  in  the  definitions,  ia  this,  that 
they  are  true  without  any  mixture  of  hypothesis.  ThM  things  which 
are  equal  to  the  same  thmg  are  equal  to  one  another,  is  as  true  of  the 
lines  and  figures  'in  nature,  as  it  would  be  of  the  ima^nary  ones 
assumed  in  the  definitions.  In  this  respect,  however,  mathematios 
is  only  on  a  par  with  most  other  sciences.  In  almost  all  sciences 
there  are  some  general  propositions  which  are  exactly  true,  while  the 
greater  part  are  only  more  or  less  distant  approximations  to  the  truth. 
Thus  in  mechaiiics,  the  first  law  of  motion,  (the  continuance  ef  a  move- 
ment once  impressed,  until  stepped  or  slackened  by  some  resisting  force,) 
is  true  without  a  particle  of  qualification  or  error ;  it  is  not  affected  by 
the  frictions,  rigidities,  *and  miscellaneous  disturbing  causes,  whi<^ 
qualify,  for  example,  t\e  theories  >of  the  lever  and  o£  Uie  pulley.  The 
rotation  of  the  eeoth  in  twenty-four  hours,  of  the  same  length  as  in  our 
time,  has  gone  on  since  the  first  accurate  observations,  without  the 
increase  or  diminution  of  one  second  in  all  that  period.  These  are 
inductions  which  require  no  fiction  to  make  them  be  received  as  sjccu* 
rately  true  t  but  along  with  them  there  are  others,  as  for  instance  the 
propositions  respecting  the  figure  of  the  earth,  which  are  but  approxi- 
mations to  the  truth ;  and  in  order  to  use  them  for  the  further  aavance* 
ment  of  our  knowledge,  we  must  feign  that  they  are  exactly  tnie^ 
aldiough  they  really  want  something  of  being  so. 

§  4.  It  remains  to  inquire,  what  is  the  ground  of  our  belief  in  axioms 
—what  is  the  evidence  on  which  they  rest  f  I  answer,  they  are  ex- 
perimental truths ;  generalizations  from  observation.  The  proposition » 
Two  straight  lines  cannot  inclose  a  space— -or  in  other  words.  Two 
straight  lines  which  have  once  met,  do  not  meet  again,  but  continue  to 
diverge— 'is  an  induction  firom  the  evidence  of  our  senses. 

This  opinion  runs  counter  to  a  philosophic  prejudice  of  long  stand- 
ing and  great  strength,  and  there  is  probably  no  one  proposition  enun- 
ciated in  this  work  ror  which  a  more  unfavorable  reception  is  to  be  ex- 
pected. It  is,  however,  no  new  opinion ;  and  even  if  it  were  so,  would 
be  entitled  to  be  Judged,  not  by  its  novelty,  but  by  the  strength  of  the 
arguments  by  winch  it  can  be  supported.  I  consider  it  very  fortunate 
that  so  eminent  a  champion  of  the  contrary  opinion  as  Mr.  Whewell» 
has  recently  feund  occasion  for  a  most  elaborate  treatment  of  the  whole 
theory  of  axioms,  in  attempting  to  construct  the  philosophy  of  the 

*  We  might,  it  i»  true,  insert  thifl  propertj  into  the  definition  of  parallel  linea,  framings  the 
definition  00  as  to  reqaire,  both  that  when  prodaced  indefinitely  they  thall  nerer  meet,  and 
•to  that  anj  straight  line  which  intereecta  one  of  them  shall,  if  |nt>Ionged,  meet  the  othec 
But  by  doing  this  we  by  no  means  ffet  rid  of  the  assumption ;  we  are  still  obliged  to  taka 
lor  granted  the  geometrical  truth,  tnat  all  straight  lines  in  the  same  plane,  which  have  tb« 
former  of  these  properties,  have  alao  the  latter.  For  if  it  were  possible  that  they  shoold 
Aot,  that  is,  if  any  straight  lines  other  than  those  which  are  parallel  according  fo  the  defini- 
tion, had  the  property  of  never  meeting  although  indefinitely  produced,  the  demonstratioiie 
«€  ibe  subseqjBent  portions  of  the  theory  of  paimllels  could  not  be  maintained. 
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mathematical  and  pliysical  sdences  on  the  basis  of  the  doctrine  agamsl 
which  I  BOW  contend.  Whoever  is  anxious  that  a  discussion  should  go 
to  the  bottom  of  the  subject,  must  rejoice  to  see  the.  opposite  side  of 
the  question  worthily  represented.  If  what  is  said  by  such  a  man  as 
Mr.  Whewell,  in  support  of  an  opinion  which  he  has  made  the  founda- 
tion of  a  systematic  work,  can  be  shown  not  to  be  conclusive,  enough 
will  have  been  done  vrithout  going  further  to  seek  stronger  aigumenta 
and  a  more  powerful  adversary. 

It  is  not  necessary  to  show  that  the  truths  which  we  call  axioms  are 
originally  M^^ef lea  by  observation,  and  that  we  should  never  have 
kno¥m  that  two  straight  lines  cannot  inclose  a  space  if  we  had  never 
teen  a  straight  line :  thus  inuch  being  admitted  by  Mr.  Whewell,  and 
by  all,  in  recent  times,  who  have  adopted  his  view  of  the  subject.  But 
they  contend,  that  it  is  not  experience  which  proves  the  axiom ;  but  that 
its  truth  is  perceived  a  priori^  by  the  constitutpn  of  the  mind  itself* 
from  the  firrt  moment  when  the  meaning  of  the  proposition  is  appze- 
bended ;  and  vrithout  any  necessity  for  verifying  it  by  repeated  trials^ 
as  is  requisite  in  the  ease  of  truths  reaUy  ascertained  by  observa* 
lion. 

They  cannot,  however,  but  aUow  that  the  truth  of  the  axiom,  Two 
itraight  lines  cannot  inclose  a  space,  even  if  evident  independently  of 
experience,  is  also  evident  from  experience.  Whether  the  axiom  needlt 
confirmation  or  not,  it  reoeivet  confirmation  in  almost  every  instant  of 
our  fives ;  since  we  cannot  look  at  any  two  straight  lines  which  inters 
sect  one  another,  without  seeing  that  firom  that  point  they  continue  to 
diverge  more  and  more.  Experimental  proof  crowds  in  upon  us  in 
•och  endless  profhaion,  and  without  one  instance  in  which  there  can  be 
even  a  suspicion  of  an  exception  to  the  rule,  that  we  should  soon  have 
a  stronger  ground  for  b^eving  the  axiom,  even  as  an  experimental 
truth,  than  we  have  for  almost  any  of  the  general  truths  which  we  con^ 
feasodly  learn  from  the  evidence  of  our  senses.  Independently  of  h 
fricri  evidence,  we  should  certainly  befieve  it  with  an  intensity  of  con* 
viction  far  grreater  than  we  accord  to  any  ordinary  physical  truth ;  and 
tins  too  at  a  time  of  life  much  earlier  than  that  fit>m  which  we  date  alp 
most  any  part  of  our  acquired  knowledge,  cmd  much  too  early  to  admit 
of  our  retaining  any  recollection  of  the  history  of  our  intellectual  op^ 
rations  at  that  period.  Where  then  is  the  necessity  fr>r  assuming  that 
our  recognition  of  these  truths  has  a  different  origin  fix>m  die  rest  of  our 
knowledge,  when  its  existence  is  perfectly  accounted  for  by  supposiiig 
its  oriein  to  be  the  same  1  when  the  causes  which  produce  belietia  aU 
other  instances,  exist  in  this  instance,  and  in  a  degree  of  strength  aa 
much  superior  to  what  exists  in  other  cases,  as  the  intensity  of  £e  be- 
lief itsell  is  superior  t  The  burden  of  proof  lies  upon  the  aid vocates  dl 
the  contrary  opinion :  it  is  lor  them  to  point  out  some  fed,  inconsistent 
with  the  supposition  that  this  part  of  our  knowledge  of  nature  is  derived 
from  the  same  sources  as  every  other  part. 

This,  for  instance,  they  would  be  able  to  do,  if  they  could  prove 
chronologically  that  we  have  the  conviction  (at  least  practically)  so 
early  in  infancy  as  to  be  anterior  to  those  impressions  on  the  senses, 
opon  which,  on  the  other  theory,  the  conviction  is  founded.  This, 
however,  cannot  be  proved ;  the  point  being  too  &r  back  to  be  within 
the  reach  of  memory,  and  too  obscure  for  external  observation.  The 
advocates  of  the  a  priori  theory  are  obliged  to  have  recourse  to  other 
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aiguments.     These  are  reducible  to  two,  wliich  I  shall  endeavor  ta 
state  as  clearly  and  as  forcibly  as  possible. 

§  5.  In  the  first  place  it  is  said^  that  if  our  assent  to  the  proposition 
that  two  straight  lines  cannot  inclose  a  space,  were  derived  from  the 
senses,  we  could  only  be  convinced  of  its  truth  by  actual  tiial,  that  is, 
by  seeing  or  feeling  the  straight  lines ;  whereas  in  &ct  it  is  seen  to  be 
true  by  merely  thinking  of  them.  That  a  stone  thrown  into  water 
ffoes  to  the  bottom,  may  be  perceived  by  our  senses,  but  mere  think- 
mg  of  a  stone  thrown  into  the  water  will  never  lead  us  to  that  conclu- 
sion :  not  so,  however,  with  the  axioms  relating  to  straight  lines  :  if  I 
could  be  made  to  conceive  what  a  straight  line  is,  without  having  seen 
one,  I  should  at  once  recpsnize  that  two  such  lines  cannot  inclose  a 
space.  Intuition  is  **  imaginary  looking  ;"*  but  experience  must  be 
real  looking :  if  we  see  a  property  of  straight  lines  to  do  true  by  merely 
fim^ring  ourselves  to  be  looking  at  them,  the  ground  of  our  belief  can* 
not  be  me  senses,  or  experience ;  it  must  be  something  mentaL 

To  this  argument  it  might  be  added  in  the  case  of  this  particular 
axiom  (for  the  assertion  would  not  be  true  of  all  axioms),  that  the  evi- 
dence of  it  from  actual  ocular  inspection,  is  not  only  unnecessary,  but 
unattainable.  What  says  the  axiom  1  That  two  straight  lines  cannot 
inclose  a  space ;  that  after  having  once  intersected,  u  they  are  pro- 
longed to  infinity  they  do  not  meet,  but  continue  to  diverge  finom  one 
another.  How  can  this,  in  any  single  case,  be  proved  by  actual 
observation  1  We  may  follow  the  lines  to  any  distance  we  please ;  but 
we  cannot  follow  them  to  infinity :  for  aught  our  senses  can  testify, 
they  may,  immediately  beyond  the  furthest  point  to  which  we  have 
traced  them,  begin  to  approach,  and  at  last  meet  Unless,  therefore, 
we  had  some  other  proof  of  the  impossibility  than  observation  afibrda 
us,  we  should  have  no  ground  for  believing  the  axiom  at  alL 

To  these  arguments,  which  I  trust  I  cannot  be  accused  of  under- 
stating, a  satisractory  answer  Will,  I  conceive,  be  found,  if  we  advert 
to  one  of  the  characteristic  properties  of  geometrical  forms-^their 
capacity  of  being  painted  in  the  imagination  with  a  distinctness  equal 
to  reality :  in  other  words,  the  exact  resemblance  of  our  ideas  of  form 
to  the  sensations  which  suggest  them^     This,  in  the  first  place,  enables 
us  to  make  (at  least  with  a  little  practice)  mental  pictures  of  aU  possible 
combinations  of  lines  and  angles,  which  resemble  the  realities  quite  as 
Well  as  any  which  we  could  make  upon  paper ;  and  in  the  next  place, 
makes  those  pictures  just  as  fit  subjects  ot  geometrical  experimentation 
as  the  realities  themselves ;  inasmuch  as  pictures,  if  sufficiently  accu- 
rate, exhibit  of  course  all  the  properties  which  would  be  manifested 
by  the  realities  at  one  given  instant,  and  on  simple  inspection  :  and.  in 
geometry  we  are  concerned  only  with  such  properties,  and  not  iw^ith 
uat  which  pictures  could  not  exhibit,  the  mutual  action  of  bodies  one 
upon  another.     The  foundations  of  geometry  would  therefore  be  laid 
in  direct  experience,  even  if  the  experiments  (which  in  this  case  consist 
merely  in  attentive  contemplation)  were  practised  solely  upon  what  mto 
.caU  our  ideas,  that  is,  upon  the  diagrams  in  our  minds,  and  not  upon 
outward  objects.    For  in  all  systems  of  experimentation  we  take  some 
objects  to  serve  as  representatives  of  all  which  resemble  them ;  and  in 


*  WaswBLL't  PhOosepkf  i^At  LidKCiht  Siimm,  U 130. 


BBMONflTBATIONy  AND  ITBOEMART  TEUTUB.  Ift5 

the  preaent  caae  the  conditioiis  which  qaalify  a  real  object  to  be  die 
representative  of  its  daas,  are  completelj  fulnlled  by  an  object  exiatinv 
only  in  our  fiincy.  Without  denying,  therefore,  the  poMibility  of 
satisfying  ourselves  that  two  Mraignt  tines  cannot  inclose  a  space,  bj 
merely  thinking  of  straight  lines  without  actnaUy  loc^ung  at  them ;  I 
contend,  that  we  do  not  believe  this  truth  on  the  ground  of  the  imagi- 
naiy  intuition  simply,  but  because  we  know  that  the  imaginary  lines 
ezaictly  resemble  real  ones,  and  that  we.  may  conclude  from  them  to 
real  ones  with  quite  as  much  certainty  as  we  could  conclude  from  one 
real  line  to  anodier.  The  conclusion,  therefore,  is  still  an  induction 
from  observation.  And  we  should  not  be  authorized  to  substitute 
observatiofn  of  the  image  in  our*mind,  for  observation  of  the  reality,  if 
we  had  not  leanit  by  long  continued  experience  that  all  the  properties 
of  the  realiw  are  faithfully  represented  in  the  im^^;  just  as  we 
should  be  scientifically  warranted  in  describing  the  shape  and  color  of 
an  animal  which  we  had  never  seen,  from  a  photogenic  picture  made 
of  it  with  a  daguerreotype ;  but  AOt  until  we  had  learnt  by  ample 
experience,  that  observation  of  such  a  picture  is  predsely  equivalent 
to  observation  of  the  original. 

These  considerations  also  remove  the  objectiott  arising  fit>m  the 
impossibity  of  ocularly  following  the  lines  m  their  prolongation  to 
innnity.  For  though,  in  order  actually  to  see  that  two  given  lines 
never  meet,  it  wovJd  be  necessary  to  follow  them  to  innnity:  vet 
without  doing'  so  we  may  know  that  if  they  ever  do  meet,  or  indeed  if» 
after  diverging  from  one  another,  they  begin  again  to  approach,  this 
must  take  place  not  at  an  infinite,  but  at  a  finite  distance.  Supposing, 
therefore,  such  to  be  the  case,  we  can  transport  ourselves  thither  m 
imagination,  and  can  firamei  a  mental  image  of  the  appearance  which 
one  or  both  of  the  lines  must  present  at  that  pcnnt,  wnich  we  may  rely 
upon  as  being  precisely  similar  to  the  reatity.  Now,  whether  we  fix 
our  contemplation  upon  thb  imaginary  picture,  or  call  to  mind  the 
generatizations  we  have  had  occasion  to  make  finom  former  ocular 
observation,  we  shall  either  way  be  equally  satisfied,  that  a  line  which, 
afker  diverging  from  another  straight  tine,  begins  to  approach  to  it, 
produces  ue  iiUpression  on  our  senses  which  we  describe  by  the 
expression,  *'  a  bent  line,"  not  by  the  expression,  "  a  straight  line." 

§  6.  The  first  of  the  two  great  arguments  in  support  of  the  theory 
that^grioms  are  a  priori  truths,  having,  I  think,  b^n  sufficiently  an- 
swered ;  I  proceed  to  the  second,  on  if^ch  most  stress  is  usually  laid, 
|ttd  which  is  chiefly  insisted  upon  by  Mr.  Whewell.  Axioms  (it  is 
assefted)  are  conceived  by  us  not  only  as  tiue,  but  as  univerBally  and 
necessarily  true.  Now,  experience  cannot  possibly  give  to  any  propo* 
sition  this  character.  I  may  have  seen  snow  a  hundred  times,  and 
may  have  seen  that  it  was  white,  but  this'<iannot  give  me  entire  assur* 
ance  even  that  all  snow  is  white ;  much  less  that  snow  must  be  white. 
**  However  many  instances  we  may  have  observed  of  the  truth  of  a 
proposition,  there  is  nothing  to  assure  us  tly&t  the  next  case  shall  not  be 
an  exception  to  the  rule.  If  it  be  strictly  true  that  every  ruminant 
animal  yet  known  has  cloven  hoofs,  we  still  cannot  be  sure  that  some 
creature  will  not  hereafter  be  discovered  which  has^  the  first  of  these 
attributes,  without  having  the  other. . . .  Experience  must  always  consist 
of  a  limited  number  of  observations :  and,  however  numerous  these 
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may  be,  tfaey  can  show  nodiing  with  regard  to  the  infinito  number  of 
cases  in  which  the  experiment  has  not  been  made.*'  Moreover,  axioms 
aie  not  only  universal,  they  are  also  necessary.  Now  **  experience 
cannot  offer  the  smallest  ground  ibr  the  necessity  of  a  proposition. 
She  can  observe  and  recora  what  has  happened  ;  but  she  cannot  find, 
in  any  case,  or  in  any  accumulation  of  cases,  any  reason  for  what  mtut 
happen.  She  may  see  objects  side  by  side;  but  she  cannot  see  a  rea 
eon  why  they  must  ever  be  side  by  side.  She  finds  certain  events  to 
occur  in  succession  ;  but  the  succession  supplies,  in  its  occurrence,  no 
reason  for  its  recurrence.  She  contemplates  external  objects  ;  but  she 
cannot  detect  any  internal  bond,  which  mdissolubly  connects  the  future 
with  the  past,  the  possible  with  the  real.  To  learn  a  proposition  by  ex- 
perience, and  to  see  it  to  be  necessarily  true,  are  two  altogether  different 
processes  of  thought."*  And  Mr.  Whewell  adds,  '*  If  any  one  does 
not  clearly  comprehend  this  distinction  of  necessary  and  continent 
truths,  he  vrill  not  be  able  to  go  along  with  us  in  our  researches  mto 
the  foundations  of  human  knowledge;  nor  indeed,  to  pursue  with 
success  any  speculation  on  the  subject."! 

In  order  ta  learn  what  the  distinction  is,  the  non-recognition  of  which 
incurs  this  denunciation,  let  us  refer  again  to  Mr.  Whewell.  **  Neces- 
sary truths  are  those  in  which  we  not  only  learn  that  the  proposition 
it  true,  but  see  that  it  must  be  true ;  in  which  the  negation  of  the 
truth  is  not  only  fsdse,  but  impossible ;  in  which  we  cannot,  even  by 
an  effort  of  imagination,  or  in  a  supposition,  ccHiceive  ttfe  reverse  of 
that  which  is  asserted.  That  there  are  such  truths  cannot  be  doubted. 
We  may  take,  for  example,  all  relations  of  number.  Three  and  Two, 
added  together,  make  Five.  We  cannot  conceive  it  to  be  otherwise. 
We  cannot,  by  any  freak  of  thought,  imagine  Three  and  Two  to  make 
Seven."* 

Although  Mr.  Whewell  has  naturally  and  properly  employed  a 
variety  of  phrases  to  bring  his  meaning  more  forcibly  home,  he  will,  I 
presume,  allow  that  they  are  all  equivalent ;  and  that  what  he  means  by 
a  necessary  truth,  would  be  sufficiently  defined,  a  proposition  the 
negation  of  which  is  not  only  false  but  inconceivable.  I  am  unable  to 
find  in  any  of  Mr.  Whewell's  expressions,  turn  tAiem  what  way  you 
will,  a  meaning  beyond  this,  and  I  do  not  believe  he  would  contend 
that  they  mean  anything  more. 

This,  therefore,  is  the  principle  asserted :  that  propositions,  the 
negation  of  which  is  inconceivable,  or  in  other  words,  which  we  can- 
not figure  to  ourselves  as  being  ^se,  must  rest  upon  evidence  of  a 
higher  and  more  cogent  description  dian  any  which  experience  cam 
a^rd.  And  we  have  next  ^  to  consider  whether  there  is  any  ground 
for  this  assertion. 

Now  I  cannot  but  wonder  that  so  much  stress  should  be  laid  upon  tbe 
circumstance  of  inconceivableness,  when  there  is  such  ample  experience 
to  show  that  our  capacity  or  incapacity  of  conceiving  a  thing  has  very 
little  to  do  with  the  possibility  of  the  thing  in  itself;  but  is  in  truth  very- 
much  an  affair  of  accident,  and  depends  upon  the  past  history  and 
habits  of  our  own  minds.  There  is  no  more  generally  acknowledged 
fiict  in  human  nature,  than  the  extreme  difficulty  at  first  felt  in  con* 
ceiving  anything  as  possible,  which  is  in  contradiction  to  long  estab« 

*  WhewklL*!  Philosophy  of  the  Indvctive  iScuncoo,  L,  5(^—^1. 
t  Ibid.,  57.  tlbUI.,i,54,55. 
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tislied  and  familiar  experience  ;  or  even  to  old  and  familiar  halnta  of 
thought.    And  this  diftculty  is  a  necessary  result  of  the. fundamental 
laws  of  the  human  mind.    When  we  have  often  seen  and  thought  of 
two  things  together,  and  have  never  in  any  one  instance  either  seen 
or  thought  of  them  separately,  there  is  hy  the  primary  laws  of  asso- 
ciation an  increasing  difficulty,  which  in  the  end  hecomes  insuperable, 
of  conceiving  the  two  things  apart.     This  is  most  of  all  conspicuous  in 
uneducated  persoxis,  who  are  in  general  utterly  unable  to  separate  any 
two  ideas  which  have  once  become  firmly  associated  in  their  minds ; 
and  if  persons  of  cultivated  intellect  have  any  advantage  on  the  point, 
it  is  only  because,  having  seen  and  heard  and  read  more,  and  oeinff 
m(»e  accustomed  to  exercise  their  imagination,  they  have  experienced 
their  sensatiolis  and  thoughts  in  more  varied  combinations,  and  have 
been  prevented  from  forming  many  of  these  inseparable  associations. 
But  this  advantage  has  necessarily  its  limits.     The  man  of  the  meat 
practised  intellect  is  not  exempt  from  the  universal  laws  of  our  concep- 
tive  fiusulty.   If  daily  habit  presents  to  him  for  a  lonoc  period  two  fiicts  m 
combination,  and  if  he  is  not  led  during  that  period  either  by  accidenc 
of  intention  to  think  of  them  apart,  he  will  in  time  become  incapable 
of  doing  so  even  by  the  strongest  effort ;  and  the  supposition  that  the 
two  ftcts  can  be  separated  in  nature,  vrill  at  last  present  itself  to  his 
mind  with  all  the  characters  of  an  inconceivable  phenomenon.     There 
are  remarkable  instances  of  this  in  the  history  of  science :  instances,  in 
which  the  wisest  men  rejected  as  impossible,  because  inconceivable, 
things  which  their  posterity,  by  earlier  practice  and  longer  peneve> 
ranee  in  the  attempt,  found  it  quite  essy  to  conceive,  and  which  every- 
body now  knows  to  be  true.     There  was  a  time  when  men  of  the  most 
cultivated  intellects,  and  the  most  emancipated  from  the  dominion  of 
early  prejudice,  could  not  credit  the  existence  of  antipodes ;  were 
unable  to  conceive,  in  oj^osition  to  old  association,  the  force  of  gravity 
actinff  upwards  instead  of  downwards.     The  Cartesians  long  rejected 
the  Newtonian  doctrine  of  the  gravitation  of  all  bodies  towards  one 
another,  on  the  &ith  of  a  general  proposition,  the  reverse  of  which 
seemed  to  them  to  be  inconceivable — ^the  proposition  that  a  body  can- 
not act  where  it  is  not.    All  the  cumbrous  machinery  of  imaginary 
vortices,  assumed  without  the  smallest  particle  of  evidence,  appeared 
lo  these  philosophers  a  more  rational  mode  of  explaining-  the  heavenly 
motions,  than  one  which  involved  what  seemed  to  them  so  great  an 
shsurdity.*     And  they  no  doubt  found  it  as  impossible  to  conceive 
that  a  body  should  act  upon  the  earth,  at  the  distance  of  the  sun  or 
moon,  as  we  find  it  to  conceive  an  end  to  space  or  time,  or  two  straight 
lines  inclosing  a  space.     Newton  himself  had  not  been  able  to  realize 
the  conception,  or  we  should  not  have  had  his  hypothesis  of  a  subtle 

*  It  would  be  diflknlt  to  name  a  man  more  remarkable  at  once  for  the  greatAeM  and  tbe 
univenality  of  hia  intellectoal  powers,  than  Leibnitz.  Yet  thia  great  man  gave  aa  a  reason 
for  rejectmg  Newton's  scheme  of  the  solar  system,  that  God  could  not  make  a  body  reToIre 
rovna  a  distant  centre,  unless  either  by  some  impelling  mechanism,  or  by  miracle : — **  Tout 
ce  qui  n*est  pas  explicable,"  says  he  in  a  letter  to  the  Abb6  Conti,  "  par  la  nature  des  citte- 
tVM,  est  miracnleaz.  II  ne  suffit  pas  de  dire :  Dien  «  fait  une  telle  loi  de  nature ;  done 
is  chose  est  natarelle.  II  faut  que  la  loi  soit  executable  par  les  natures  des  creatures.  Si 
Dieu  donnait  cette  loi,  par  exemple,  k  un  corps  libre,  de  touraer  k  Pentour  d*un  certain 
centre,  ilfoMdrait  am  fpi*u  yjoignit  tPautnt  emf9  pa  par  Inw  impmhian  PMig^auetU  d*  reH$t 
tmjmva  dan»  mm  orMe  dnvdmrt^  mi  q^U  mit  wi  tmgt  k  am  frvtotcw,  011  anfin  Ufmdrmit  qu*U  y 
tmamrkt  §gtraorduuun$n€nt ;  car  oatureUement  ils'feartera  par  la  tangente.**— TVim'  qf 
Lnkmig,  ed.  Dntena,  iii.,  446. 
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ether,  the  occuk  cause  of  grayitadon ;  and  hia  writiiigB  prore,  that 
although  he  deemed  the  particular  nature  of  the  intermediate  agency 
a  matter  of  conjecture,  the  necesflity  of  mnfie  such  agency  appeared  to 
him  indubitable.  It  would  seem  that  even  now  the  majority  of  scien- 
tific men  have  not  completely  got  over  this  very  difficulty ;  for  though 
they  have  at  last  learnt  to  conceive  the  Bun  attracting  the  earth  with- 
out any  intervening  fluid,  they  cannot  yet  conceive  the  sun  illuminating 
the  earth  without  some  such  medium* 

If,  then,  it, be  so  natural  to  the  human  mind,  even  in  its  highest 
state  of  culture,  to  be  incapable  of  conceiving,  and  on  that  ground  to 
believe  impossible,  what  is  afterwards  not  only  found  to  be  conceivable 
but  provea  to  be  true ;  what  wonder  if  in  casea  where  the  association 
is  stul  older,  more  confirmed,  and  more  familiar,  and  in  which  nothing 
ever  occurs  to  shake  our  conviction,  or  even  suggest  to  us  any  concep- 
tion at  variance  with  the  association,  the  acquired  incapacity  should 
continue,  and  be  mistaken  for  a  natural  incapacity  1  It  is  true  our  ex- 
perience of  the  varieties  in  nature  enables  us,  within  certain  limits,  to 
conceive  other  varieties  analogous  to  them.  We  can  conceive  the  sun 
or  moon  falling ;  for  although  we  never  saw  them  fall,  nor  ever  perhd^s 
imagined  them  falhng,  we  have  seen  so  many  other  things  mil,  that 
we  have  innumerable  familiar  analogies  to  assist  the  conception; 
which,  after  aU,  we  should  probably  have  some  difficulty  in  firaming, 
were  we  not  well  accustomed  to  see  the  sun  and  moon  move  (or 
appear  to  move),  so  that  we  are  only  called  upon  to  conceive  a  slight 
change  in  the  direction  of  motion,  a  circumstance  familiar  to  our  ex* 
perience.  But  when  experience  affi)rds  no  model  on  which  to  shape 
the  new  conception,  how  is  it  possible  for  us  to  form  it  ?  How,  for 
example,  can  we  imagine  an  end  to  M>ace  or  time  1  We  never  saw 
any  object  without  something  beyond  it,  nor  experienced  any  feeling 
without-  something  following  it.  When,,  therefore,  we  attempt  to 
conceive  the  last  point  of  space,  we  have  the  idea  irresistibly  raised 
of  other  points  beyond  it.  When  we  try  to  imagine  the  last  instant 
of  time,  we  cannot  help  conceiving  another  instant  after  it.  Nor  ia 
there  any  necessity  to  assume,  as  is  done  by  the  school  to  which  Mr. 
Whewell  belongs,  a  peculiar  fundamental  law  of  the  mind  to  account 
lor  the  feeling  of  infinity  inherent  in  our  conceptions  of  space  and 
time ;  that  wparent  infinity  is  sufficiently  accounted  for  by  simpler 
and  universally  acknowledged  laws. 

Now,  in  the  -case  of  a  geometrical  axiom,  such,  for  example,  as  that 
two  straight  lines  cannot  inclose  a  space— a  truth  which  is  testified  ta 
us  by  our  very  earliest  impressions  of  the  external  world«-how  is  it 
possible  (whether  those  external  impressions  be  or  be  not  the  ground 
of  our  belief)  that  the  reverse  of  the  proposition  can  be  othervnse 
than  inconceivable  to  us  1  What  analogy  have  we,  what  similar  order 
of  fiaicts  in  any  other  branch  of  our  experience,  to  facilitate  to  us  the 
conception  of  two  straight  lines  inclosing  a  space  T  Nor  is  even  this 
all.  I  have  already  called  attention  to  the  peculiar  property  of  our 
impressions  of  form,  that  the  ideas  or  mental  images  exactly  resemble 
their  prototypes,  and  adequately  represent  them  for  the  purposes  of 
scientific  observation.  From  this,  and  fi-om  the  intuitive  cnaracter  of 
the  observation,  which  in  this  case  reduces  itself  to  simple  inspection, 
we  cannot  so  much  as  call  up  in  our  imagination  two  straight  lines,  in 
order  to  attempt  to  conceive  them  inclosing  a  space,  vrithout  by  that 
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Tfny  act  repeating  the  philoeopbical  experiment  which  establishes  the 
contrary.  Will  it  really  be  contendea  that  the  inconceivableness  of 
the  thing,  under  such  circumstances,  proves  anything  against  the  ex- 
perimental origin  of  the  conviction  ?  is  it  not  clear  that  in  whichever 
mode  our  belief  in  the  proposition  may  have  originated,  the  impossi- 
bility  of  our  conceiving  the  negative  of  it  must,  under  either  hypothesis, 
he  the  same  t  As,  then,  Mr.  Whewell  exhorts  those  who  have  any 
difficulty  in  recognizing  the  distinction  held  by  him  between  necessary 
and  contingent  truths,  to  study  geometry — a  condition  which  I  can 
assure  him  I  have  conscientiously  Rilfilled— I,  in  return,  vrith  equal 
confidence,  exhort  those  who  agree  with  Mr.  Whewell,  to  study  the 
elementary  laws  of  association  ;  being  convinced  that  nothing  more  is 
requisite  thaa  a  moderate  fiuniliarity  with  those  laws,  to  dispel  the 
iHusion  which  ascribes  a  peculiar  necessity  to  our  earliest  inductions 
from  experience,  and  measures  the  possibihty  of  things  in  themselves, 
by  the  human  capacity  of  conceiving  them. 

I  hope  to  be  pardoned  for  adding,  that  Mr.  Whewell  ymself  has 
both  confirmed  by  his  testimony  the  effect  of  habitual  association  in 
giving  to  an  experimental  truth  the  appearance  of  a  necessary  one,  and 
afibroed  a  striking  instance  of  that  remarkable  law  in  his  own  person* 
In  his  PhUosophy  of  the  LidmcHve  Sciences  he  continually  asserts,  that 
propositions  which  not  onlv  are  not  self-evident,  but  which  we  know  to 
have  been  discovered  gradually,  and  by  great  efforts  of  genius  and  pa- 
denoe,  have,  when  once  establi^ed,  appeared  so  setf-evident  that,  but 
for  historical  evidence,  it  would  have  been  impossible  to  conceive  that 
they  bad  not  been  recognized  from  the  first  by  all  persons  in  a  sound 
state  of  their  &culties.  "  We  now  despise  tln^se  who,  in  the  Coperni* 
can  controversy,  could  not  conceive  the  apparent  motion  of  the  sun  on 
the  heliocentric  hypothesis;  or  those  who,  in  Opposition  to  Galileo, 
thought  that  a  uniform  force  might  be  that  which  generated  a  velocity 
preportional  to  the  space ;  or  those  who  h^ld  there  was  something  ab- 
sora  in  Newton's  doctrine  of  the  different  refrangibility  of  differently 
colored  rays ;  or  those  who  imagined  that  when  elements  combine,  their 
sensible  qualities  must  be  manifest  in  the  compound;  or  those  who  were 
reluctant  to  give  up  the  distinction  of  vegetables  into  herbs,  shrubs,  and 
trees.  We  cannot  help  thinking  that  men  must  have  been  singularly 
dull  of  comprehension  to  find  a  difficulty  in  admitting  what  is  to  us  so 
plain  and  smiple.  We  have  a  latent  persuasion  that  we  in  their  place 
should  have  been  wiser  and  more  clear-sighted ;  that  we  should  have 
taken  the  right  side,  and  given  our  assent  at  once  to  the  truth.  Yet  in 
reality  such  a  persuasion  is  a  mere  delusion.  The  persons  who,  in  such 
instances  as  the  above,  were  on  the  losing  side,  were  very  far  in  most 
cases  from  being  persons  more  prmudiced,  or  stupid,  or  narrow-minded, 
than  the  greater  part  of  mankind  now  are ;  and  the  cause  for  which 
they  fi>aght  was  mr  fix>m  being  a  manifestly  bad  one,  till  it  had  been  so 
decided  by  the  result  of  the  war. ...  So  complete  has  been  the  victory 
of  truth  in  most  of  these  instances,  that  at  present  we  can  hardly  ima- 
gine die  straggle  to  have  been  necessary.  The  very  essence  of  these  tri* 
wmpks  is^  that  they  lead  ms  to  regard  the  views  tte  reject  as  not  onlyjalse, 
hu  iitconceivabie"^ 

This  last  proposition  is  precisely  what  I  contend  fer ;  and  I  ask  no 

•PMmtfh^  ^tkt  LdHVtim  SdaittB,  toL  il,|».  174. 
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more,  in  order  to  overthrow  the  whole  theory  of  Mr.  Whewell  on  the 
nature  of  the  evidence  of  axioms.  For  what  is  that  theory  1  That  the 
truth  of  axioms  cannot  have  been  learnt  from  experience,  because  their 
&]flity  is  inconceivable.  But  Mr.  Whewell  hiinself  says,  that  we  are 
continually  led  by  the  natural  progress  of  thought,  to  regard  as  incon- 
ceivable what  our  forefathers  not  only  conceived  but  believed,  nay, 
even  (he  might  have  added)  were  unable  to  conceive  the  contrary  o£ 
Mr»  Whewell  cannot  intend  to  justify  this  mode  of  thought ;  he  cannot 
mean  to  say,  that  we  can  be  right  in  regarding  as  inconceivable  what 
others  have  conceived,  and  as  velf-evident  what  to  others  did  not  appear 
evident  at  all.  After  so  complete  an  admission  that  inconceivablenest 
is  an  accidental  thing,  not  inherent  in  the  phenomenon  itself^  but  de* 
pendent  on  the  mental  history  of  the  person  who  tries  oi  conceive  it, 
how  can  he  ever  call  upon  us  to  reject  a  proposition  as  impossible  ou 
no  other  ground  than  its  inconceivableness  1  Yet  he  net  only  does  so, 
but  has  unintentionally  afforded  some  of  the  most  remarkable  exam- 
ples which  can  be  dted  of  the  very  illusion  which  he^  has  himself  so 
clearly  pointed  out.  We  select  as  spechnens,  his  remarks  on  the  evi- 
dence of  the  three  laws  of  motion,  and  of  the  atonuc  theoih^. 

With  respect  to  the  laws  of  motion,  Mr.  Whewell  says :  ''  No  one 
can  doubt  diat,  in  historical  fact,  these  laws  were  collected  from  expe- 
rience.    That  such  is  the  case  is  no  matter  of  conjecture.     We  knovr 
the  time,  the  persons,  the  circumstances,  belong^hig  to  each  step  of  each 
discovery."*     Afber  such  a  testimony,  to  adduce  evidence  or  the  fact 
would  be  superfluous.     And  not  only  were  the^e  laws  by  no  means 
intuitively  evident,  but  some  of  them  were  originally  paradoxes.     The 
first  law  was  especially  so.     That  a  body,  once  in  motion,  would  con- 
tinue for  ever  to  move  in  the  same  directioii  vidth  undiminished  velo- 
city unless  acted  upon  by  some  new  force,  was  a  proposition  whicb 
mankind  found  for  a  long  time  the  greatest  difficulty  in  crediting.     It 
stood  opposed  to  apparent  experience  of  the  most  familiar  kind,  which 
taught  that  it  was  the  nature  of  motion  to  abate  g^radually,  and  at  last 
terminate  of  itself.     Yet  wheti  once  the  contrary  doctrine  vras  firmly 
established,  mathematicians,  as  Mr.  Whewell  observes,  speedily  began 
to  believe  that  laws,  thus  contradictory  to  first  appearances,  and  which, 
even  after  full  proof  had  been  obtained,  it  had  required  generations  to 
render  familiar  to~  the  minds  of  the  scientific  worid,  were  under  '*  a 
demonstrable  necessity,  compelling  them  to  be  such  as  they  are  and 
no  other ;"  and  Mr.  Whewell,  though  he  has  "  not  ventured  absolutely 
to  pronounce"  that  aU  these  laws  "  can  be  rigorously  traced  to  an  ab- 
solute "necessity  in  the  nature  of  things,"!  does  actually  think  in  that 
manner  of  the  law  just  mentioned ;  of  which  he  says :  *'  Though  the 
discovery  of  the  first  law  of  motion  was  made,  historically  speaking,  by 
means  of  experiment,  we  have  now  attained  a  point  of  view  in  which 
we  see  that  it  might  have  been  certainly  known  to  be  true,  independ- 
ently of  experience."!     Can  there  be  a  more  striking  exemplification 
than  is  here  afforded,  of  the  effect  of  association  wmch  we  have  de- 
scribed 1     Philosophers,  for  generations,  have  the  most  extraordinary 
difficulty  in  putting  certain  ideas  together ;  they  at  last  succeed  in  doings 
so ;  and  afier  a  sufficient  repetition  of  the  process,  they  first  fancy  a 
natural  bond  between  the  ideas,  then  experience  a  growing  difficulty 

•  PhOotofhy  9ftht  IndwHici  Scimctt,  i,  838.       t  ML,  897.       %  Ibid.,  213. 
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which  at  last,  bj  the  continuation  of  the  same  progress,  becomes  an  im- 
poesibiHty,  of  severing  them  from  one  another.  If  such  be  the  pro- 
gress of  aa  experimental  conviction  of  which  the  date  is  of  yesterday, 
and  which  is  in  (^position  to  first  appearances,  how  must  it  iare  widi 
those  which  are  conformable  to  appearances  familiar  from  the  first 
dawn  of  intelligence, .  and  of  the  conclusiveness  of  which,  from  the 
earliest  records  of  human  thought,  no  skeptic  has  suggested  even  a  mo- 
mentary doubt  t 

The  other  instance  which  we  shall  quote  is  a  truly  astonishing  one. 
and  may  be  called  the  reductio  ad  absurdum  of  the  theory  of  inconceiv- 
ableness.  Speaking  of  the  laws  of  chemical  composition,  Mr.  Whe- 
well  says  :*  "  That  they  could  never  have  been  clearly  understood,  and 
therefore  never  firmly  established,  without  laborious  and  exact  exper- 
iments, is  certain ;  but  yet  we  may  venture  to  say,  that  being  once 
known,  they  possess  an  evidence  beyond  that  of  mere  experiment. 
Far  kow,  infacty  can  toe  conceive  combinations,  otherwise  than  as  defi* 
mU  in  kind  and  quantity  f  If  we  were  to  suppose  each  element  ready 
to  combine  with  any  other  indifferently,  and  indifferently  in  any  quanr 
tity,  we  should  have  a  world  in  which  all  would  be  confusion  aiui  in- 
de&iiteness.  There  would  be  no  fixed  kinds  of  bodies;  salts,  and 
•tones,  and  ores,  would  approach  to  and  graduate  into  each  other  by 
insensible  degrees.  Instead  of  this,  we  know  that  the  world  consists 
of  bodies  distmguishable  fix>m  each  other  by  definite  differences,  capa^ 
ble  of  being  classified  and  named,  and  of  having  general  propositions 
asserted  concerning  them.  And  as  we  cannot  conceive  a  world  in  which 
this  should  not  he  the  case,  it  would  appear  that  we  cannot  conceive  a 
itate  of  things  in  which  the  laws  of  the  combination  of  elements  should 
not  be  of  that  definite  and  measured  kind  which  we  have  above  asserted." 

That  a  philosopher  of  Mr.  Whewell's  eminence  should  gravely  as- 
lert  that  we  cannnot  conceive  a  world  in  which  the  simple  elements 
would  combine  in  other  than  definite  proportions ;  that  by  dint  of  med- 
itating on  a  scientific  truth,  the  original  discoverer  of  which  is  still  living, 
he  should  have  rendered  the  association  in  his  own  mind  between  the 
idea  of  combination  and  that  of  constant  proportions  so  familiar  and  in* 
timate  as  to  be  imable  to  conceive  the  one  fact  without  the  other ;  is  so 
signal  an  instance  of  the  law  of  human  nature  for  which  I  am  contend- 
ii^,  that  one  word  more  in  illustration  must  be  quite  superfluous.  I 
ihafl,  only,  therefore,  express  my  satisfaction  that  so  long  as  the  pro- 
gress of  scientific  instruction  has  not  rendered  this  association  as  indis- 
soluble in  the  minds  of  most  people  as  Mr.  Whewell  finds  it,  the 
majority  of  mankind  will  be  fairly  able  to  judge,  from  this  example,  of 
the  value  of  the  evidence  which  he  deems  sufficient  to  prove  that  a 
Kientific  proposition  might  be  known  to  be  true  independently  of 
experience.t 

*  FhHatophy  of  the  Inductive  Sdeneet,  i,  384,  385. 

^  The  (Quarterly  Review  for  June,  1841,  contains  an  article,  of  great  ability,  on  Mr. 
WheweQ*s  two  great  works,  the  writer  of  which  maintains,  on  the  subject  of  axioms,  the 
^i^rtrine  advanced  in  the  text,  that  the^  are  generalizations  from  experience,  and  supports 
ttat  c^nnioo  bj  a  line  of  argument  strikingly  coinciding  with  mine.  When  I  state  that  the 
vhole  of  the  present  chapter  was  written  before  I  had  seen  the  article  (the  greater  part, 
adeed,  before  it  was  published),  it  is  not  my  object  to  occupy  the  reader's  attention  with  a 
38tter  to  imimportant  as  the  degree  of  on^atity  which  may  or  may  not  belong  to  any 
?ortioo  of  my  own  speculations,  but  to  obtam  for  an  opinion  which  is  opposed  to  reigning 
leetnses,  the  recommendation  derived  from  a  striking  concurrence  of  sentiment  twtweeii 
tvo  inqiurer*  entiiely  independent  of  one  another.  1  have  much  pleasure  in  citing  from  a 
•oter  <tf  tlMB  atcoinre  acq[aiiemeats  in  physical  and  metaphyrical  knowledge  and  the  ca- 


ttti  ssAi<Mri]ro, 


CHAPTER  VI. 
TflE  8AM B  BUBjmcrr  ooumjsumk, 

{  1.  In  the  examinadon  which  formed  the  subject  of  the  hist  dieter, 
into  the  nature  of  the  evidence  of  those  deductive  sciences  which  aie 
commonly  represented  to  be  systems  of  neoessary  truth,  we  have  been 
led  to  the  following  conclusions.  The  results  of  those  sciences  are 
indeed  necessary,  in  the  sense  of  necessarily  following  from  certain  first 
principles,  commonly  called  axioms  and  definitions ;  of  being  certainly 
tjue  u  those  axioms  and  definitions  are  so.    But  their  clum  to  the 

ipcity  of  ayftoaatk  thoagbt  which  the  article  erincee,  pasMget  eo  ramarkaUy  in  naiaoft 
with  my  own  Tiewt  as  the  following : — 

**  The  truths  of  geometry  are  aommed  up  and  embodied  in  ita  definitiona  and  anoms.  .  • 
Let  08  torn  to  the  azioma,  and  what  do  we  find  T  A  atring  of  pfopoaitiona  conoerninff 
ipagnitude  in  the  abatract,  which  are  e<)ually  true  of  apace,  time,  ioree,  number,  and  everj 
other  magnitude  aoaceptible  of  aggregation  and  subdiviaion.  Such  propoaitions,  where  they 
ITB  not  mere  definitiona,  aa  aome  of  them  are,  cany  their  inductive  origin  on  the  lace  at 
their  enunciation. . . .  llioae  which  declare  that  two  stfaigbt  linea  cannot  indoae  a  apaoe^ 
and  that  two  straight  lines  which  cut  one  another  cannot  both  be  parallel  to  a  third,  are  in 
reality  the  only  onea  which  express  characteristic  properties  of  apace,  and  these  it  will  be 
worth  while  to  conaider  mora  nearly.  Now  the  only  clear  notion  we  can  fonn  of  atraigbi- 
Qsas  is  uniformity  of  direction,  for  space  in  its  ultimate  analysis  is  nothing  but  an  aaaem- 
blage  of  distances  and  directions.  And  (not  to  dwell  on  the  notion  of  continued  contem* 
plation,  i.  c,  mental  experience,  aa  included  in  the  very  idea  of  uniformity ;  nor  t^  that  of 
tfanafer  of  the  contemplating  beinjs  from  point  to  point,  and  of  experience,  during  auch 
transfer,  of  the  homoffeneity  of  the  mterral  passed  over)  we  cannot  even  propose  the  propo> 
mtion  in  an  intelligibTe  form,  to  any  one  whose  experience  ever  since  he  waa  bom  has  not 
assured  him  of  the  foct.    The  umty  of  direction,  or  thai  we  cannot  march  from  a  fivctt 

Gint  by  more  than  one  path  direct  to  the  same  object,  is  matter  of  practical  expeneace 
]g  before  it  can  by  possibility  become  matter  of  abstract  thought.  We  eamui  atumpi 
mcfifoi/y  to  es9mpUfy  the  e&nditmte  of  the  aesertiam  m  an  kMgineiry  com  tpptmd  to  if,  wMami  «i. 
alalia  oitr  habiimoi  ncolUuioii  of  tkis  etrpenene;  amd  defoemg  sar  mmmiW  pietmn  of  opmem  mm 
grounded  on  ii.  What  but  experience,  we  may  ask,  can  possibly  assure  us  of  the  hocno- 
geneity  of  the  parts  of  distance,  time,  force,  and  measurable  aggregates  in  general,  on 
which  the  truth  of  the  other  axioma  depends  7  Aa  regards  the  latter  axiom,  after  what  has 
been  said  it  must  be  clear  that  the  very  same  course  of  remarka  equally  appliea  to  ita  case* 
and  that  its  truth  is  quite  as  much  forced  on  the  mind  as  that  of  the  former  by  daily  and 
hourly  experience,  —  ineimding  aliooy*,  he  ii  ohoeroed,  m  our  noHon  of  carpmmcc,  thai  ^koch 
gamed  by  oontemploHon  ef  the  knmfd  pktmre  whkh  the  mmdfonme  to  iuHfim  any  pnpeeed  eoi 


or  which  it  oHntrarily  oelecte  ae  an  example— ouch  picture,  in  wtue  of  the  ovfinrme  eimjpiiaiy  of  thrtm 
primary  refotiono,  being  caUed  up  iy  the  imaginatum  with  ae  much  mvidnen  and  deamem  aa  eomid 
to  dono  hy  any  eatomal  tmpnsoioii,  wkkh  ie  the  only  wuamng  we  eamai^ehU  the  word  mtoiitime^ 
at  applied  to  oueh  rdationa** 

And  sgain,  of  the  axioms  of  mechanics : — **  As  we  admit  no  such  propositions,  other  fhnn 
U  truths  inductively  collected  from  observation,  even  in  geometry  itself,  it  can  hardly  bo 
aspected  that,  in  a  acienoe  of  obviously  contingent  r^ationa,  we  ahould  acquiesce  in  a  coo* 
trary  view.    Let  ua  take  one  of  these  axioms  and  examine  ita  evidence :  for  inatance^  that 
equal  forces  perpendicularly  applied  at  the  opposite  ends  of  equal  arms  of  a  straight  leaver 
will  balance  each  other.   What  out  experience,  we  may  ask,  in  ^  first  place,  can  poaaibly* 
Ihform  us  that  a  force  ao  applied  will  nave  any  tendency  to  turn  the  lever  on  its  centre  Jl 
all  ?  or  that  force  can  be  so  transmitted  along  a  rigid  line  perpendicular  to  ita  direction,  aa 
to  act  elaewhere  in  spsce  than  along  its  own  line  of  action  T    Surely  this  is  so  far  f  rcnn  be* 
ing  self-evident  that  it  has  even  a  paradoxical  appearance,  which  is  only  to  be  remcrrefi  br 
giving  our  lever  thickness,  matenal  composition,  and  molecular  powera.    Again  wre  cotv* 
elude,  that  the  two  forcea,  being  equal  and  applied  under  precisely  similar  circumstance^ 
must,  if  they  exert  any  effort  at  all  to  turn  the  lever,  exert  equal  and  opposite  eflbrts  •  b 
what  A  priori  reaaoning  can  possibly  assure  us  that  they  do  act  under  precisely  similaV  c 
3um8tances?  that  points  which  differ  ia  place,  are  aimilarly  circumstanced  ss  resnnl«  t 
exertion  of  force  T  thst  universal  space  may  not  have  relations  to  universal  force — or    at 
aveota,  that  the  organization  of  the  material  universe  may  not  be  such  as  to  place  that  iv 
lion  of  space  occupied  by  it  in  such  relations  to  the  forcea  exerted  in  it,  as  may  invaliua 
the  absolute  similarity  of  circumstances  aasumed  7    Or  we  may  argue,  what  have  »ve  to 
with  the  notion  of  angular  movement  in  the  lever  at  all  7    The  caae  is  one  of  rest,  snd 
qjoiaaoant  deatiuction  of  force  by  force.    Now  how  is  thia  deatraction  effiKted  t 
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abuseter  <^neeeMity  in  any  tense  beyond  this,  as  imjiljiAg  an  endenoe 
independent  of  and  superior  to  obserration  and  experience,  most  depend 
upon  the  previous  establishment  of  such  a  daim  m  &vor  of  the  defini- 
tioiis  and  axioms  themsehres.  With  regard  to  axioms,  we  found  that, 
considered  as  experimental  tmdis,  they  rest  upon  superabundant  an<& 
obnoaa  evidence.  We  inquired,  whether,  skice  this  is  the  case,  it  be 
necessary  to  siq>pose  any  other  evidence  of  those  truths  than  experi- 
mental evidence,  any  ocher  ariein  fbr  our  belief  of  them  than  an  experi- 
mental origin.  We  decided,  mi  the  butden  of  proof  lies  with  those 
vim  maintain  the  affirmative,  and  we  examined,  at  considerable  length, 
mch  arguments  as  lliey  have  ptodueed  The  examination  baring  led 
to  the  rejection  d  those  arguments,  we  have  thought  oniselves  war- 
mated  in  ooneluding  that  axioms  are  but  a  class,  the  highest  class,  of 

bf  tke  eoQateipnflnra  which  mppetU  ths  fidenmi.  Bat  would  not  this  deftraetion 
•qoaUy  aiin,  and  bv  the  aaine  ainowt  of  ooontonctinff  foree,  if  Mch  force  MoipW  preMoi 
it  own  half  of  the  lever  against  the  fulcnun  ?  And  what  can  anure  us  that  it  is  not  so, 
•zeept  removal  of  one  or  other  force,  and  consequent  tiltinv  of  the  lever  7  The  other  fuu- 
dMBtaliA  axioai  of  ttatica,  that  the  prasaure  on  the  poinfof  aoppoit  is  Ihe  sum  of  the 
woiffats . . .  ia  merelv  a  acientifie  traflsformatioti  and  more  refined  mode  of  stating  a  coarse 
■Ml  ohvions  leauH  of  universal  experience,  vis.,  that  the  weight  of  a  rigid  body  ift  the  same, 
~k  it  or  enapfwd  it  in  what  poaitioii  or  bv  what  point  we  wiU,  and  that  whatever  sus^ 
it  aoacains  ita  total  weight    Aasoiedlv,  aa  Mr.  Wheweil  jusUy  nmarka,  *  No  oa» 


prdbaUy  ever  made  a  trial  for  the  purpose  of  showing  that  the  pressure  on  the  support  ia 
sfoal  to  the  smn  of  tfie  weights.' . .  .But  it  is  precisely  because  m  every  action  ofhis  life 
Ijpai  earlieet  intecr  he  hea  baea  eontiiioaUy  making  tM  triaU  and  aeeing  it  made  bv  every 
ether  Uvi&g  beiof  about  him,  that  he  never  dreama  of  ataking  ita  result  on  one  additional 
attempt  made  wnh  acientifie  accuracy.  This  would  be  as  ifs  man  should  resolve  to  da 
'-Mb  by  eKperimeat  wheHMr  his  eyes  were  useful  for  the  purpoao  of  seeing,  by  hermetically 
SBslint:  himaelf  op  for  half  an  hour  in  a  metal  case.^ 

On  the  ''paraaox  of  universal  propositions  obtained  by  experience."  the  same  writer 
says:  **  If  there  be  necessary  and  universal  truths  expressible  u  propositions  of  axiomatic 
simnlirilf  and  ohnoDsnose,  and  having  for  thair  solqeet-matter  the  elemeata  of  all  our  ex- 
peoence  and  all  our  knowledge,  soraly  theae  are  the  truths  which*  if  experience  suggests  to 
■a  any  tmtha  at  all,  H  ought  to  suggest  most  readily,  clearly,  and  unceasingly.  Ifit  were 
a  tran,  ualvieraal  and  necessary,  that  a  net  ia  spread  over  the  whole  aurface  of  every  plan-- 
ataiy  glohe^  we  should  not  travel  far  en  our  own  without  getting  entangled  in  ita  meshes* 
and  making  the  necessity  of  some  means  of  extrication  an  axiom  of  locomotion.  .  .  .There 
ia,  therefore,  nottung  paradoxical,  but  the  reverae,  in  our  being  led  by  obaervation  to  a  re- 
MigaUksi  of  soeh  tmtna,  aa  fmami  proyoaitiona,  eoaxtenaive  at  least  with  all  human  expa> 
■enee.  That  they  penwde  all  the  obfocta  of  experience,  must  euaure  their  continual  sog* 
eealioo  fty  experience  j  that  they  are  true,  must  ensure  that  consistency  of  suggestion,  that 
SfiialiiSi  of  uncontradicted  assertion,  which  commanda  implicit  assent,  and  removes  sH  oc- 
mmn  eCexeeptioii:  that  they  ara  simple,  and  admit  of  no  miauodenrtanding,  mutt  aacoi* 
Iheir  admisaion  by  every  mind.** 

"  A  tnitk,  necessary  and  aniversal,  lelative  to  any  object  of  our  knowledge,  must  verify 
ilHlf  io  every  instance  where  that  object  ia  before  our  contemplation,  and  it  at  the  same 
tfne  it  be  aimple  and  intelligible,  ita  verification  siust  be  obvious.  The  wmimau  of  nth, m 
inA  c«mot,  tkenftre,  hmi  h^jmanU  fo  owr  mmd»  wkmater  that  object  io  oonlompUioil,  and  wiUt 
ifciii/bi  wsli  II  iwff  •/fftf  Hffnfaf  jifrfTt  rr  I'lfr «  n/f/liif  aft/fit  wftir/i  mr  msy  <ni  iwjf  rrr^rinn  nnniniin 
h^on  oim  iiwstiiifflfiiin  . . .  AXk  frofooiiimtM^  tkn^mo,  booomo  not  omly  wUrm  bit  mcMictnNi6le,  if 
•«.  axioaia  be  violated  in  tlsBir  enandatioQ." 

Another  high  anthority  (if  indeed  it  be  another  authority)  may  be  cited  in  favor  of  the 
that  axioma  rsat  upon  the  evidence  of  induction.    *'  The  axioms  of  geometry  them- 


aeivea  nay  be  regaidad  as  In  some  sort  an  appeal  to  experiepe®,  not  corporeal,  but  mental. 
—  .......  alfisct, '  ■■  ' 


we  aay,  the  whole  is  greater  than  its  part,  we  announce  a  general  fisct,  which  rests, 

it  ii  cnie,  on  oor  ideaa  of  whole  and  part;  but,  in  abstracting^  these  notions,  we  begin  by 
comidems  them  aa  aubaiBiiBg  in  space,  and  tuoB,  and  body,  and  again,  in  linear,  and  so^ 
perficial,  irad  solid  apace.  Again,  when  we  say,  the  e^bals  of  equals  are  emial,  we  men* 
9aStf  maae  comparisons,  in  equal  spaces,  equal  tiroes,  dec,  so  that  these  axioms, tiowever  self- 
•vMsot,  are  still  general  propositions  ao  for  of  the  inductive  iund.  that,  independently  of  ex- 
yariwiro,  tbey  woold  net  preoent  themselves  to  the  aund.  The  only  difference  between 
tbeae  and  axioms  obtained  from  extensive  induction  is  this,  that,  in  mising  the  axioms  of 
geometry,  the  instancea  offor  themMnves  spontaneouslv,  and  without  the  trouble  of  search, 
nl  am  fow  Md  simple ;  in  raiaiag  those  of  nsCnre,  they  are  infinitely  numerooa,  compli- 
cated,  and  remote,  eo  that  the  moat  diligent  lesaarch  and  the  utmoat  acuteness  are  required 
fa  umavel  their  web  andplace  their  meaning  in  evidence.**— Sir  J.  HaxscBBL*s  Diocomm 

mtho  ^J^^MUhratiOootpkjf,  up;  ss,  sa 


104  mSABONXNO. 

inductioiiB  from  experience :  the  simplest  and  easiest  cases  of  generali* 
station  from  the  fiM:ts  furnished  to  us  oy  our  senses  or  by  our  internal 
consciousness. 

While  the  axioms  of  demonstrative  sciences  thus  appeared  to  be 
experimental  truths,  the  definitions,  as  th^  are  incorrectly  called,  of 
those  sciences,  were  found  by  us  to  be  generalizations  from  experience 
which  are  not  even,  accurately  speaking,  truths ;  being  propositions  in 
which,  while  we  assert  of  some  kmd  of  object,  some  property  or  prop- 
erties which  observation  shows  to  belong  to  it,  we  at  me  same  time 
deny  that  it  possesses  any  other  properties,  although  in  truth  other 
properties  do  m  every  individual  instance  accompany,  and  in  most  or 
even  in  all  instances,  modify  the  property  thus  exclusively  predicated* 
The  denial,  therefore,  is  a  mere  fiction,  or  supposition,  made  for  the 
purpose  of  excluding  the  consideration  of  those  modifying  circum- 
stances, when  their  influence  is  of  too  trifling  amount  to  be  worth  cent- 
sidering,  or.  adjourning  it,  when  important,  to  a  more  convenient 
moment. 

'  From  these  considerations  it  would  appear  that  Deductive  or  De- 
monstrative Sciences  are  all,  without  excepRon,  Inductive  Sciences : 
that  their  evidence  is  that  of  experience,  but  that  they  are  also,  in  virtue 
of  the  peculiar  character  of  one  indispensable  portion  of  the  general 
formulae  according  to  which  their  inauctions  are  made,  Hypothetical 
Sciences.  Their  conclusions  are  only  true  upon  certain  suppositions, 
which  are,  or  ought  to  be,  approxin^ations  to  the  truth,  but  are  seldom, 
if  ever,  exactly  true ;  and  to  this  hypothetical  character  is  to  be  ascribed 
the  peculiar  certainty,  which  is  nupposed  to  be  inherent  in  demon- 
stration. 

What  we  have  now  asserted,  however,  cannot  be  received  as  univer- 
sally true  of  Deductive  or  Demonstrative  Sciences  until  verified  by 
being  applied  to  the  most  remarkable  of  all  those  sciences,  that  of  Num- 
bers ;  the  theory  of'the  Calculus ;  Arithmetic  and  Algebra.  It  is  harder 
to  believe  of  the  doctrines  of  this  science  than  of  any  other,  either  that 
the^  are  not  truths  d  priori,  but  experimental  truths,  or  that  their  p^ 
culiar  certainty  is  owing  to  their  being  not  absolute  but  only  conditional 
truths.  This,  therefore,  is  a  case  which  merits  examination  apart ;  and 
the  more  so,  because  on  this  subject  we  have  a  double  set  of^octrinea 
to  contend  with;  that  of  Mr.  Whewell  and  the  d  priori  philosophers  on 
one  side;  and  on  the  other,  a  philosophical  theory  the  most  opposite 
to  theirs,  which  was  at  one  time  very  generally  received,  and  is  still 
far  from  being  altogether  exploded  among  metaphysicians. 

§  2.  This  theory'attempts  to  solve  the  difficulty  apparently  inherent 
in  the  case,  bv  representing  the  propositions  of  the  science  of  numbere 
as  merely  verbal,  and  its  processes  as  simple  transformations  of  lan- 
guage, substitutions  of  one  expression  for  another.  The  proposition. 
Two  and  one  are  equal  to  diree,  according  to  these  philosophers,  is  not 
a  truth,  is  not  the  assertioiA)f  a  really  existing  fact,  but  a  definition  of 
the  word  three ;  a  statement  that  mankind  have  agreed  to  use  the  name 
three  as  a  sign  exactly  equivalent  to  two  and  one;  to  call  by  the  former^ 
name  whatever  is  called  by  the  other  more  clumsy  phrase.  Accoidin^ 
to  this,  doctrine,  the  longest  process  in  algebra  is  but  a  succession  of 
changes  in  terminology,  by  which  equivalent  expressions  are  substi* 
tuted  one  for  another ;  a  series  of  translations  of  the  same  fact,  from 
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one  into  anoU&er  language :  though  how,  after  such  a  series  of  transla^ 
doos,  the  fact  itself  comes  out  changed,  (as  when  we  demonstrate  a  new 
geometrical  theorem  by  algebra,)  they  have  not  explained ;  and  it  is  a 
difficulty  whidi  is  fatal  to  their  theory. 

It  must  be  acknowledged  that  there  are  peculiarities  in  the  processes 
of  arithmetic  and  algebra  which  render  the  above  theory  very  plausi- 
ble, and  have  not  unnaturally  made  those  sciences  the  stronghold  of 
Nominalism.  The  doctrine  that  we  can  discover  facts,  detect  the 
hidden  processes  of  nature,  by  an  artful  manipulation  of  language,  is 
so  contrary  to  common  sense,  that  a  person  must  have  made  some 
advances  in  philosophy  to  believe  it ;  men  fly  to  so  paradoxical  a  belief 
to  avoid,  as  they  thmk,  some  even  greater  difficulty,  which  the  vulgar 
do  not  see.  What  has  led  many  to  believe  that  reasoning  is  a  mere 
verbal  process,  is,  that  no  other  theory  seemed  reconcilable  with  the 
nature  of  the  Science  of  Numbers.  For  we  do  not  carry  any  ideas 
along  with  us  when  we  use  the  symbols  of  arithmetic  or  of  algebra. 
In  a  geometrical  demonstration  we  have  a  mental  diagram,  if  not  one 
upon  paper;  AB,  AC,  are  present  to  our  imagination  as  lines,  inters 
secdng  other  lines,  forming  an  angle  with  one  another,  and  the  like  \ 
but  not  so  a  and  b.  These  may  represent  lines  or  any  other  magni- 
tudes, but  those  magnitudes  are  never  thought  of;  nothing  is  realized 
in  our  imagination  but  a  and  b.  The  ideas  which,  on  the  particular 
occasion,  they  happen  to  represent,  are  banished  from  the  mind  during 
every  intermediate  part  of  the  process  between  the  beginning,  when 
the  premisses  are  translated  from  things  into  siffns,  and  the  end,  when 
die  conclusion  is  translated  back  from  signs  mto  things.  Nothing, 
then,  being  in  the  reasoner's  mind  but  the  symbols,  what  can  seem 
more  inadmissible  than  to  pretend  that  the  reasoning  process  has  to  do 
with  anything  more  ]  We  seem  to  have  come  to  one  of  Bacon's  Pre- 
rogative Instances ;  an  eac^ferimeiitum  cruets  on  the  nature  of  reasoning 
itself 

Nevertheless  it  will  appear  on  consideration,  that  this  apparently  so 

decisive  instance  is  no  mstance  at  all ;  that  there  is  in  every  step  of 

an  arithmetical  or  algebraical  calculation  a  real  induction,  a  real  infer-' 

enoe  of  facts  from  facts;   and   that  what  disguises  the  induction 

is  simply  its  comprehensive  nature,  and  the  consequent  extreme 

generality  of  the  l^guage.    All  numbers  must  be  numbers  of  som^ 

thing :  there  are  no  such  things  as  numbers  in  the  abstract;     Ten  must 

mean  ten  bodies,  or  ten  sounds,  or  ten  beatings  of  the  pulse.    But 

though  numbers  must  be  numbers  of  something,  they  may  oe  numbers 

of  anything.  .  Propositions,  therefore,  concerning  numbers,  have  the 

remaikable  peculiarity  that  they  are  propositions  concerning  all  diings 

whatever;    all  objects,  all  exietences  or  every  kind,  known  to  our 

experience.    All  things  possess  quantity ;  consist  of  parts  which  can 

be  numbered ;  and  in  that  character  possess  all  the  properties  which 

are  called  properties  of  nun^ibers.    That  half  of  four  is  two  must  be 

tme  whatever  the  word  four  represents,  wl^ther  four  men,  four  miles, 

or  four  pounds  weight.     We  need  only  conceive  a  thing  divided  into 

fciir  equal  parts,  (and  aH  things  may  be  conceived  as  so  divided,)  to  be 

able  to  predicate  of  it  every  property  of  the  number  four,  that  is, 

every  arithmetical  proposition  in  which  the  number  four  stands  on  one. 

side  of  the  equation.    Algebra  extends  the  generalization  still  further;' 

erecy  number  represents  that  particular  number  of  aU  things  without 
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dfadnction,  but  eTeiy  algebraical  symbol  dae»  more,  it  reprasents  aB 
numbers  without  duttinction.  As  soon  as  wo  conoeiTe  a  thing  divided 
into  equid  parts,  without  knowing  into  what  aumben  of  parts,  we  maj 
call  it  a  or  2C,  and  apply  to  it,  without  danger  of  error,  every  alge^ 
braical  formula  in  the  books.  The  proposition,  8(<i  -|-  ^)  =  2tf  +  25, 
is  a  truth  coextensive  with  the  creation.  Since  then  algebraical 
truths  are  true  of  all  things  whatever,  and  not,  like  those  of  geometry, 
true  of  lines  only  or  angles  only,  it  is  no  wonder  that  the  symbols 
should  not  excite  in  our  minds  ideas  of  any  things  in  particular. 
When  we  demonstrate  the  forty-seventh  proposition  of  Euclid,  it  is 
not  necessary  that  the  words  should  raise  m  us  an  image  of  all  right- 
angled  triangles,  but  only  of  some  one  right-angled  triangle :  so  in 
algebra  we  need  not,  under  the  symbol  a,  picture  to  ourselves  all 
things  whatever,  but  only  some  one  thing ;  why  not,  then,  the  letter 
ilsettl  The  mere  vmtten  characters,  a,  5,  0,  y,  z^  serve  as  well  for 
representatives  of  Things  in  general,  as  any  more  complex  and 
apparently  more  concrete  conception.  That  we  are  conscious  (}f 
them  however  in  their  character  of  things,  and  not  of  mere  siens,  is 
evident  from  the  &ct  that  our  whole  process  of  reasoning  is  earned  on 
by  predicating  of  them  the  properties  of  things.  In  resolving  an 
^Igeoraic  equation,  by  what  rules  do  we  proceed  1  By  applying  at 
each  step  to  a,  &,  and  x^  the  pnmosition  that  equalp  added  to  equals 
make  equals ;  that  equals  taken  from  equals  leave  equals ;  and  othef 

{propositions  founded  upon  these  two.  These  are  iH>t  properties  of 
anguage,  or  of  signs  as  such,  but  of  magnitudes,  which  is  as  much  as 
to  say,  of  all  things.  The  inferences,  therefore,  which  are  successively 
drawn,  are  inferences  concerning  Things,  not  symbols;  although  afl 
any  Things  whatever  will  serve  the  turn,  there  is  no  necessity  for 
keeping  the  idea  of  the  Thing  at  all  distinct,  and  consequently  the 
process  of  thought  may,  in  this  case,  be  allowed  vrithout  danger  to  do 
what  all  processes  of  thought,  when  they  have  been  performed  often^ 
will  do  it  permitted,  namely,  to  become  entirely  meoianical.  Hence 
the  geiieral  lang^uaee  of  algebra  comes  to  be  used  familiaif^  without 
exciting  ideas,  as  all  other  general  laneuage  is  prone  to  do  from  mere 
habit,  &ough  in  no  other  case  than  this  can  it  be  done  widi  complete 
safety.  But  when  we  look  back  to  see  from  whence  the  probative 
force  of  the  process  is  derived,  we  find  that  at  every  single  step, 
unless  we  suppose  ourselves  to  be  thinking  and  talking  of  the  things, 
and  not  the  mere  symbols,  the  evidence  fails. 

Thepe  is  another  circumstatice,  vdiich,  still  more  than  that  which  we 
have  now  mentioned,-  gives  plausibility  to  (he  notion  that  the  proposi-'* 
tions  of  arithmetic  and  algebra  are  merely  verbal.  This  is,  that  when 
eonsidered  as  propositioiis  respecting  Thmgs,  they  all  have  the  appear- 
ance of  beitig  identical  propositions.  The  assertion,  Two  and  one 
are  equal  to  diree,  Considerad  as  an  assertion  respecting  objects,  as 
for  instance  "  Two  pebbles  and  one  pebble  are  equal  to  three  peb- 
bles," does  not  alfinn  oquanty  between  two  collections  of  pebbles,  but 
absolute  identity.  It  affirms  that  if  we  put  one  pebble  to  two  pebbles^ 
those  verv  pebbles  are  three.  The  objects,  therefore,  being  the  very 
same,  and  the  mere  asserdon  that  "  objects  are  themselves'"  being  in- 
significant, it  seems  but  natural  to  consider  the  proposition,  Two  and 
<me  are  equal  to  three,  as  asserting  mere  identity  oH  significadoA  be* 
tween  t^e  two  names. 
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TluB,  liowerer,  though  it  looks  bo  plausible,  will  not  stand  exaaiii- 
9tgMBL  The  expression,  *'  two  pebbles  and  one  pebble,"  and  the  exr 
pressioo,  **  three  pebbles,"  stand  indeed  for  the  same  aggregation  <d 
objects,  but  they  oy  no  means  stand  lor  the  same  physical  fact  They 
are  names  of  the  same  objects,  but  of  those  objects  in  two  different 
states :  though  they  i2fnote  the  same  things,  their  ooiinotation  is  differ- 
ent. Three  pebbles  in  two  separate  parcels,  and  three  pebbles  in 
one  parcel,  do  not  make  the  same  impression  on  our  senses ;  an^  the  as- 
sertion that  the  very  same  pebbles  may  by  an  alteration  of  place  and  by 
arrangement  be  made  to  produce  either  the  one  set  of  sensations  or  this 
other,  though  it  is  a  very  ftmiliar  propositiott,  is  not  an  identical  one. 
It  is  a  truth  known  to  us  by  early  and  constant  experience :  an  induid- 
tive  troth :  and  such  truths  are  the  foundation  of  the  science  of  Nuoi- 
ber.  The  fundamental  truths  of  that  science  all  rest  upon  the  evidence 
of  sense ;  they  ave  proved  by  showing  to  our  eyes  ana  our  lingers  Uiat 
any  given  number  of  olneots,  ten  balls  for  example,  may  by  separation 
and  rearrangement  exhibit  to  our  senses  all  the  different  sets  of  nnm- 
hers  the  sum  of  which  is  equal  to  ten.  AH  the  improved  methods  of 
teaching  arithmetic  to  children  proceed  upon  a  knowledge  of  this  fact^ 
An  who  wish  to  carry  the  chila's  mind  along  with  them  in  learning 
sritlmietie ;  all  who  (as  Dr.  Biber  in  his  remarkable  Lectures  on  Edn^ 
taiion  represses  it)  wish  to  teach  numbers,  and  not  mere  ciphers— -no# 
teach  is  mroogh  the  evidence  of  the  senses,  in  the  manner  we  havto 
deeeribed.*  t 

We  may,  if  we  please,  call  the  proposition  **  Three  is  two  and  onej!^ 
a  definition  of  the  number  three,  and  assert  that  arithmetic,  as  it  has 
been  asserted  that  geometry,  is  a  science  founded  upon  definitions.    But       \ 
they  are  definitionB  in  the  geometrical  sense,  not  tne  logical ;  asserting       ^ 
not  the  meaning  of  a  term  only,  but  along  with  it  an  observed  matter 
of  fact.     The  proposition,  "  A  circle  is  a  figure  bounded  by  a  line  which  1 

has  all  its  pomts  equally  distant  from  a  point  within  it,"  is  called  the 
definition  of  a  circle ;  but  the  proposition  firom  which  so  many  conse- 
quences fi>llow,  and  which  is  really  a  firet  principle  of  geometry,  is, 
ttiat  finres  answering  to  this  description  .exist.  And  thus  we  may 
call,  ^  Three  is  two  and  one,"  a  definition  of  three ;  but  the  calcula- 
tions which  depend  upon  that  proposition  do  not  follow  fix>m  the  defi- 
nitaon  itself  but  from  an  arithmetical  theorem  presupposed  in  it,  namely, 
diat  collections  of  objects  exist,  which  while  they  impress  the  senses 
thus,  ^,  may  be  separated  into  two  parts,  thus,  o  o  o.  This  propo- 
sitioa  being  granted,  we  term  all  such  parcels  Threes,  after  which  the 
enunciation  of  the  above-mentioned  physical  fact  will  serve  also  for  a 
definition  of  the  word  Three. 

The  Science  of  Number  is  thus  no  exception  to  the  conclusion  we 
previously  arrived  at,  that  the  processes  even  of  deductive  sciences  aie 
altogether  inductive,  and  that  uieir  first  principles  are  generalizatioBs 

*  See,  for  iUustrationsof  Tariout  tortt,  Professor  Lmlie*s  PkUomfky  of  Aritknutic  i  uA 
aee  also  two  of  the  most  efficient  books  ever  written  for  training  the  infant  intellect, 
Mr.  HoiACS  Obant*s  AntkmaHe  fir  Young  CkiUrm,  and  his  8eemi  Stagt  of  Aritkmak, 
both  jMiUiabed  by  the  Society  for  the  Diffusion  of  Usefal  Knowledge. 

•*  Nttffiber/*  says  the  reviewer  of  Mr.  Whewell,  already  cited,  "  we  cannot  help  regaidiiig 
mm  an  abstraction,  and  conseonently  its  general  properties  or  its  axioms  to  be  of  necessity 
vsdoetively  cancloded  from  tne  consideration  of  particalar  eases.  And  surelr  this  is  tw 
way  in  which  children  do  acquire  their  knowledge  of  nurabei;  and  in  which  they  leam  IM 
The  apples  and  the  marbles  are  pat  in  retjuisition.  and  through  the  multitude  of 
id  nate  tlieir  ideas  acqaire  cleamese,  precision,  and  geneiahty." 
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from  experience.  It  remaiDB  to  be  examined  whether  this  Bcienoe 
reBembles  geometry  in  the  farther  circumstance,  that  some  of  its  indqc^ 
tions  are  not  exactly  true ;  and  that  the  peculiar  certainty  ascribed  to 
it,  on  account  of  which  its  propositions  are  called  Necessary  Truths,  is 
fictitious  and  hypothetical,  being  true  in  no  other  sense  than  that  those 
propositions  necessarily  follow  m>m  the  hypothesis  of  the  truth  of  prem* 
asses  which  are  avowedly  mere  approximations  to  truth. 

§  3.  The  inductions  of  arithmetic  are  of  two  sorts :  first,  those  which 
we  have  just  expounded,  such  as  One  and  one  are  two,  Two  and  one 
are  three,  &c.,  which  may  be  called  the  definitions  of  the  various 
numbers,  in  the  improper  or  geometrical  sense  of  the  word  Definition; 
and  secondly,  the  two  following  axioms :  The  sums  of  equals  are  equal. 
The  difierences  of  equals  are  equal.  These  two  are  sufficient ;  for  the 
GOtresponding  propositions  respecting  unequals  may  be  proved  firom 
these,  by  the  process  well  known  to  mathematicians  under  the  name  of 
redmctio  ad  ahiurdum. 

These  axioms,  and  likewise  the  so-called  definitions,  are,  as  already 
shown,  results  of  induction ;  true  of  all  objects  whatever,  and,  as  it  may 
«eem,  ex^tly  true,  without  any  hypothetical  assumption  of  unqualified 
truth  where  an  approximation  to  it  is  all  that  exists.  The  conclusions^ 
therefore,  ib  will  naturally  be  inferred,  are  exactly  true,  and  the  science 
of  number  is^an  exception  to  other  demonstrative  sciences  in  this,  that 
the  absolute  certainty  which  is  predicable  of  its  demonstrations  is  inde- 
pendent of  all  hypoUiesis. 

On  more  accurate  investigation,  however,  it  will  be  found  that,  even 
in  this  case,  there  is  one  hypothetical  element  in  the  ratiocination.  In 
all  propositions  concerning  numbers,  a  condition  is  implied,  without 
Whidi  none  of  them  would  be  true ;  and  that  condition  is  an  assump- 
tion which  may  be  false.  The  condition  is,  that  1=1;  that  all  the 
numbers  are  numbers  of  the  same  or  of  equal  units.  Let  this  be  doubt- 
ful, and  not  one  of  the  propositions  of  arithmetic  wiU  hold  true.  How- 
can  we  know  that  one  pound  and  one  pound  make  two  pounds,  if  one 
of  the  pounds  may  be  troy,  and  the  other  avoirdupois?  They  may  not 
make  two  pounds  of  either,  or  of  any  weight.  How  can  we  know  thai 
a  forty-horse  power  is  always  equal  to  itself,  unless  we  assume  that  all 
horses  are  of  equal  strength  1  It  is  certain  that  1  is  always  equal  in 
number  to  1 ;  and  where  the  mere  number  of  objects,  or  of  the  parts 
of  an  object,  without  supposing  them  to  be  equivalent  in  any  other 
respect,  is  all  that  is  material,  me  conclusions  of  arithmetic,  so  far  aa 
they  go  to  that  alone,  are  true  without  mixture  of  hypothesis.  There 
are  a  few  such  cases ;  as,  for  instance,  an  inquiry  into  the  amount  of 
population  of  any  country.  It  is  indifferent  to  that  inquiry  whether 
they  are  grown  people  or  children,  strong  or  weak,  tall  or  short ;  die 
only  thing  we  want  to  ascertain  is  their  number.  But  whenever,  from 
equality  or  inequality  of  number,  equality  or  inequality  in  any  other 
respect  is  to  be  inferred,  arithmetic  carried  into  such  inquiries  becomee 
as  hypothetical  a  science  as  geometry.  All  units  must  be  assumed  to 
be  equal  in  that  other  respect ;  and  this  is  never  precisely  true,  for 
one  pound  weight  is  not  exactly  equal  to  another,  nor  one  mUe's  lengtli 
to  another;  a  mcer  balance,  or  more  accurate  measuring  instruments^ 
would  always  detect  some  dtfierence. 

What  is  commonly  called  mathematical  certainty,  therefore,  which 
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compriflOB  the  two-fold  conception  of  unconditioiial  truth  and  perfect 
accuracy,  is  not  an  attribute  of  all  mathematical  truths,  but  of  those 
only  which  relate  to  pure  Number,  as  distinguished  fiom  Quantity, 
in  the  more  enlarged  sense ;  and  only  so  long  as  we  abstain  from  sup- 
posing that  the  numbers  are  a  precise  index  to  actual  quantities.  The 
certainty  usually  ascribed  to  the  conclusions  of  geometry,  and  even  to 
those  of  meclumics,  is  nothing  whatever  but  certainty  of  inference. 
We  can  have  full  assurance  of  particular  results  under  particular  sup- 
positions, but  we  cannot  have  the  same  assurance  that  these  suppositions 
are  accurately  true,  nor  that  they  include  all  the  data  which  may  exer- 
cise an  influence  over  the  result  in  any  given  instance. 

§  4.  It  appears,  therefcre,  that  the  method  of  all  Deductive  Sciences 
18  hypotheticaL     They  proceed  by  tracing  the  consequences  of  certain 
assumptions ;  leaving  for  separate  consideration  whether  the  assump- 
tions are  true  or  not,  and  if  not  exactly  true,  whether  they  are  a  sum- 
ciently  near  approximation  to  the  truth.     The  reason  is  obvious.     Since 
it  is  only  in  questions  of  pure  number  that  the  assumptions  are  exactly 
tme,  and  even  there,  only  so  long  as  no  conclusions  except,  purely  nu- 
merical ones  are  to  be  founded  upon  them ;  it  must,  in 'all  other  cases 
of  deductiYe  investigation,  ferm  a  part  of  the  inquiry,  to  determine  how 
much  the  assumptions  want  of  being  exactly  true  m  the  case  in  hand. 
This  is  generally  a  matter  of  observation,  to  be  repeated  in  every  fresh 
case ;  or  if  it  has  to  be  settled  by  argument  instead  of  observation,  may  re- 
quire, in  every  different  case,  different  evidence,  and  present  every  de- 
gree of  difficulty  fh>m  the  lowest  to  the  highest.   But  the  other  part  of  the 
process — ^viz.,  to  determine  what  else  may  be  concluded  if  we  find,  and 
m  proportion  as  we  find,  the  assumptions  to  be  true— may  be  performed 
once  for  all,  and  the  results  held  ready  to  be  employed  as  the  occasions 
turn  up  for  use.     We  thus  do  all  beforehand  that  can  be  so  done,  and 
lesYe  me  least  possible  work  to  be  performed  when  cases  arise  and  press 
for  a  decision.     This  inquiry  into  the  inferences  which  can  be  drawn 
from  assumptions,  is  what  properly  constitutes  Demonstrative  Science. 
It  is  of  course  quite  as  practicable  to  arrive  at  new  conclusions  from 
iSu:t8  assumed,  as  from  fects  observed ;  from  fictitious,  as  from  real,  in- 
ductions.     Deduction,  as  we  have  seen,  consists  of  a  series  of  inferences 
in  diis  ferm :  a  is  a  mark  ofb,  b  of  c,  c  o£d,  therefore  a  is  a  mark  of  J, 
which  last  may  be  a  truth  inaccessible  to  direct  observation.     In  like 
manner  it  is  allowable  to  say.  Suppose  that  a  were  a  mark  of  b,  b  ofir, 
and  e  o£d^  a  would  be  a  mark  of  <2,  which  last  conclusion  was  not  thought 
of  by  those  who  laid  down  the  premisses.    A  system  of  propositions  as 
complicated  as  geometry  might  be  deduced  from  assumptions  which  are 
frlse ;  as  was  done  by  Ptolemy,  Descartes,  and  others,  in  their  attempts 
to  explain  synthetically  the  phenomena  of  the  solar  system,  on  the  sup- 
posiuoa  that  the  apparent  motions  of  the  heavenly  bodies  were  the  real 
motions,  or  were  produced  in  some  way  more  or  less  different  from  the 
true  <me.     Sometimes  the  same  thing  is  knowinely  done,  for  the  pur- 
pose of  showing  the  falsity  of  the  assumption ;  which  is  called  a  reduc- 
tio  ad  dbmrdum.     In  such  cases,  the  reasoning  is  as  follows :  a  is  a 
oiark  of  6,  and  b  of  c ;  now  \£c  were  also  a  mark  of  <2,  a  would  be  a  mark 
of  J  ;  but  d  is  known  to  be  a  mark  of  the  absence  of  a ;  consequently  a 
would  be  a  mark  of  its  ovm  absence,  which  is  a  contradiction ;  there- 
fcire  e  is  not  a  mack  of  J. 
Y 
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$  6.  It  has  even  been  beld  by  some  phOosophen,  that  all  raliociilap 
tion  rests  in  the  hist  resort  upon  a  redmciio  wi  dbmrimm ;  since  the 
way  to  enforce  assent  to  it,  in  case  of  obscurity,  would  be  to  show  that 
if  die  conclusion  be  denied  we  must  deny  some  one  at  least  of  the 
premisses,  which,  as  they  are  all  supposed  true,  would  be  a  contradic- 
tion.  And,  in  accordance  with  this,  many  have  thought  that  the  pecu- 
liar nature  of  the  evidence  of  ratiocination  consisted  in  the  impossibility 
of  admitting  the  premisses  and  tej^cting  the  conclusion  without  a  con- 
tradiction in  terms.     This  theory,  however,  is  quite  inadmissible  as  aa 
explanation  of  the  grounds  on  which  ratioqination  itself  rests.    If  any 
one  denies  the  conclusion  notwithstanding  his  admission  of  the  prem- 
isses, ha  is  not  involved  in  any  direct  and  express  contradiction  until  he 
is  compelled  to  deny  some  premiss ;  and  he  can  only  be  forced  to  do 
this  by  a  reductio  adahturdum^  that  is,  by  another  ratiocination :  now, 
if  he  aenies  the  validity  of  the  reasoning  process  itself^  he  can  no  more 
be  forced  to  assent  to  the  second  syllogism  than  to  the  first.     In  tpith, 
therefore,  no  one  is  ever  forced  to  a  contradiction  in  terms :  he  can 
only  be  forced  to  a  contradiction  (or  rather  an  infringement)  of  the 
fundamental  maxim  of  ratiocinaticni,  namely,  that  whatever  baa  a  marH» 
has  what  it  is  a  mark  of;  or  (in  the  case  of  universal  propositions), 
that  whatever  is  a  mark  of  a  Uiing,  is  a  mark  pf  whatever  else  that 
thing  is  a  mark  o£    For  in  the  case  of  everv  correct  argument,  as  soon 
as  thrown  into  the  syllogistic  form,  it  is  evident  without  the  aid  of  any 
other  syllogismi  that  he  who,  admitting  the  premisses,  fails  to  draw 
the  conclusion,  does  not  conform  to  the  above  axicMn. 

Without  attaching  exaggerated  importance  to  the  distinetiim  now 
drawn,  I  think  it  enables  us  to  characterise  in  a  more  accurate  manner 
than  is  usually  done,  the  nature  of  demonstrative  evidence  and  of  logi- 
cal necessity.  That  is  necessary,  from  which  to  withhold  our  assent 
would  be  to  violate  the  above  axiom.  And  since  the  axiom  can  only 
be  violated  by  assenting  to  premisses  and  rejecting  a  legitimate  con- 
clusion frtmi  diem,  nothmg  is  necessary  except  the  connexion  between 
a  conclusion  and  premisses ;  of  which  doctnne,  the  whole  of  this  and 
thepreceding  chapter  are  submitted  as  the  proof 

We  have  now  proceeded  as  for  in  the  theory  of  Deduction  as  we 
can  advance  in  the  present  stage  of  our  inquirv.  Any  further  insight 
into  the  subject  requires  that  the  foundation  shall  have  been  laid  <^ 
the  philosophic  theory  of  Induction  itself;  in  which  the<»y  that  ^ 
deduction,  as  a  mode  of  inductiop,  which  we  have  now  shown  it  to  be, 
will  assume  spontaneously  the  place  which  belongs  to  it,  and  will  re- 
ceive its  share  of  whatever  light  may  be  thrown  upon  the  great  intel- 
lectual operation  of  which  it  forms  so  important  apart. 

We  here,  therefore,  close  the  Second  Book.  The  thecny  of  Induc- 
tion, in  the  most  comprehensive  sense  of  the  tefm*  wm  fixnn  the  eab- 
ject  of  the  Third. 
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AeconSfaig  to  the  doctrine  now  tteted,  the  highest,  or  rather  the  only  proper  6bject  of 
phyns,  is  to  aeoertam  tlioee  ewehKehed  coojvBctioiis  of  soocenhre  evento,  which  caDeti» 
tote  the  ovder  at  the  umvene ;  to  record  the  pheaoiiieDa  which  it  eihibita  to  our  obeerra- 
tioos,  or  which  it  diecloaes  to  oar  experiments ;  and  to  refer  these  phenomena  to  their  gen- 
enl  tawa."— D.  8t«wakt,  BUmmu  9f  tkt  PAaloMpAy  of  0^  HttmM  Mmd,  toL  iL,  chap.  it. 
L 


"In  each  caaaa  the  indnetnv  anddedoctbe  methods  of  ioaniry  may  be  laid  to  go  hand 
JD  hand,  the  one  ▼erifring  the  eonciusiona  deduced  hy  the  other ;  ana  the  combination  of 
expeihnent  and  theorf,  which  may  thus  be  brought  to  bear  in  such  cases,  fonns  an  engine 
ef  diseoterr  infinitelT  more  powerful  than  either  taken  separately.  This  state  of  any  do- 
paitmsnt  of  aeienee  is  perhapa  of  all  otberathe  moot  MitereatiBg,  and  that  which  prnmisBi 
the  most  to  raaearch.''~Sxm  J.  Uiescbbl,  VkeowrM  am  Uim  jShidy  ^iVatera/  PkUo§tphjf. 


CHAPTEK  I. 

PBXLUilNAET  OB8BRVATIONS  ON  INDCrCTION  Df  GBNI&AL. 

§  1.  The  portion  of  tbe  present  inquiry  upon  which  we  are  no# 
about  to  enter,  may  be  considered  as  the  principal,  both  from  its  sur* 
peasinff  in  intricacy  all  the  other  branches,  and  because  it  relates  to  a  pro^ 
cess  wtaidi  has  been  shown  in  the  preceding  Book  to  be  that  in  which 
the  Investigation  of  Nature  essentially  consists.  We  have  fimnd  that 
all  Inference,  consequently  all  Proof,  and  all  discovery  of  truths  not 
sel^videnty  consists  of  inductions^  and  the  interpretation  of  inductions : 
that  all  our  knowledge,  not  intuitive,  comes  to  us  exclusively  from 
that  source.  What  Induction  is,  therefore,  and  what  condiuons  render 
it  legitimate,  cannot  but  be  deemed  the  main  question  of  the  science  of 
lope — the  question  which  includes  all  others.  It  is,  however,  one 
n&ch  professed  writers  on  logic  have  almost  entirely  passed  over^ 
The  generalities  of  the  subject  have  not  been  altogether  neglected  bjr 
met^hysiciana ;  but,  for  want  of  sufficient  acquaintance  wiu  the  pro- 
ceaaea  by  which  science  has  actually  succeeded  in  establishing  general 
truths,  their  analysis  of  the  inductive  operation,  even  when  unexcep 
tionable  aa  to  correctness,  has  not  been  sj^cific  enoueh  to  be  maae 
the  foundation  of  practical  rules,  which  might  be  for  mduction  itself 
what  the  rules  of  tne  syUoffism  are  for  the  interpretation  of  induction: 
while  thoae  by  whom  physical  science  has  been  carried  to  its  present 
high  state  of  improvement-— and  who,  to  arrive  at  a  complete  theory  of 
the  process,  needed  only  to  generalize,  and  adapt  to  all  varieties  of 
problems,  the  methods  which  they  themselves  employed  in  their  ha- 
titual  pursuits — never  until  very  lately  made  any  serious  attempt  to 
i^osophize  on  the  subject,  nor  regarded  the  mode  in  which  they  ar« 
rived  at  their  conclusions  as  deserving  of  study,  independently  df  the 
ooodusiona  themaelvea. 
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Although,  for  these  reaBons,  there  is  not  yet  extant  a  body  of  Induc- 
tive Logic,  scientifically  constructed ;  the  materials  for  its  construction 
exist,  widely  scattered,  but  abundant :  and  the  selection  and  arrange- 
ment of  those  materials  is  a  task  with  which  intellects  of  the  highest 
order,  possessed  of  the  necessary  acquirements,  have  at  length  consent- 
ed to  occupy  themselves.  Within  a  few  years  three  writers,  profoundly 
versed  in  every  branch  of  physical  science,  and  not  unaccustomed  to 
carry  their  speculations  into  still  higher  regions  of  knowledge,  have 
made  attempts,  of  unequal  but  all  of  very  great  merit,  towards  the 
creation  of  a  Philosophy  of  Induction :  Sir  Jofm  Herschel,  in  his  Du- 
course  on  the  Study  of  Natural  Philosophy  ;  Mr.  Whewell,  in  his  IBs- 
tory  and  Philosophy  of  the  Inductive  Sciences ;  and,  greatest  of  all, 
M.  Auguste  Comte,  in  his  Cowrs  de  PhUosophie  PostHve,  a  work  which 
only  requires  to  be  better  known,  to  place  its  author  in  the  very  high- 
est class  of  European  thinkers.  That  the  present  Writer  does  not 
consider  any  of  these  philosophers,  or  even  all  of  them  together,  to  have 
entirely  accomplished  this  important  work,  is  implied  in  his  attempting 
to  contribute  something  further  towards  its  achievement ;  but  with  his 
comparatively  imperfect  knowledge  of  the  various  physical  sciences, 
the  attempt  would  have  been  desperate  unless  the  materials  had 
been  brought  together,  and  had  undergone  a  partial  elaboration,  by 
their  more  competent  hands ;  even  if  he  could  have  dispensed  with 
the  many  important  logical  ideas  and  principles,  for  the  first  sugges- 
tion of  which  he  has  been  indebted  to  one  or  other  of  diose  writers. 

§  2.  For  the  purposes  of  the  present  inquiry.  Induction  may  be  de- 
fined, the  operation  of  discovering  and  proving  general  propositions. 
It  Lb  true  that  (as  already  shown)  the  process  of  indirectly  ascertainlDg  in- 
dividual facts,  is  as  truly  inductive  as  that  by  which  we  establish  general 
truths.  But  it  is  not  a  different  kind  of  induction ;  it  is  another  form  of  the 
very  same  process:  since,  on  the  one  hand,  generals  are  but  collec- 
tions of  particulars,  definite  in  kind  but  indefinite  in  number;  and  on  the 
other  hand,  whenever  the  evidence  which  we  derive  flx>m  observation 
of  known  cases  justifies  us  in  drawing  an  inference  respecting  even  one 
unknown  case,  we  should  on  the  same  evidence  be  justified  m  drawing 
a  similar  inference  with  respect  to  a  whole  class  of  cases.  The  infer- 
ence either  does  not  hold  at  all,  or  it  holds  in  all  cases  of  a  certain  de- 
scription ;  in  all  cases  which,  in  certain  definable  respects,  resemble 
those  we  have  observed. 

If  these  remarks  are  just ;  if  the  principles  and  rules  of  inference  are 
the  same  whether  we  infer  general  propositions  or  individual  fiicts ;  it 
follows  that  a- complete  logic  of  the  sciences  would  be  also  a  complete 
logic  of  practical  business  and  common  life.  Since  there  is  no  case  of 
legitimate  inference  from  experience,  in  which  the  conclusion  may  not 
legitimately  be  a  general  proposition ;  an  analysis  of  the  process  by 
whi<^  general  truths  are  arrived  at,  is  virtually  an  analysis  of  all  induc- 
tion whatever.  Whether  we  are  inquiring  into  a  scientific  principle  or 
into  an  individual  fact,  and  whether  we  proceed  by  experiment  or  by  ra- 
tiocination, every  step  in  the  train  of  inierences  is  essentially  inductive, 
and  the  legitimacy  or  the  induction  depends  in  both  cases  upon  the  same 
conditions. 

True  it  is  that  in  the  case  of  the  practical  inquirer,  who  is  endeavor- 
ing to  ascertain  fiicts  not  for  the  purposes  of  science  but  for  those  of 


INDUCTION  IN  GENERAL.  ITS 

busineas,  such  fi>r  instance  as  the  adyocate  or  the  judge,  the  chief  dim* 
calty  is  one  in  which  the  principles  of  induction  will  afford  him  no  as- 
ristance.  It  lies  not  in  making  his  inductions  but  in  the  iekction  of 
them;  in  choosing  from  among  all  general  prcmositions  ascertained  to 
be  true,  those  which  Ornish  him  with  marks  by  which  he  may  trace 
whether  the  ffiyen  subject  possesses  or  not  the  predicate  in  question. 
In  arguing  a  doubtful  question  of  fact  before  a  jury,  the  general  prop- 
ositions orprinciples  to  which  the  advocate  appeals  are  mostlv,  in  tnem- 
selTes,  Bumciently  trite,  and  assented  to  as  soon  as  stated :  his  skill  lies 
in  briiiging  his  case  under  those  propositions  or  principles ;  in  calling 
to  mind  such  of  the  known  or  recognized  maxims  of  probability  as  ad* 
mil  of  application  to  the  case  in  hand,  and  selecting  from  among  them 
those  b^  adapted  to  his  object.  Success  is  here  dependent  upon  nat- 
iinl  or  acquired  sagacity,  aided  by  knowledge  of  the  particular  subject, 
and  of  subjects  allied  with  it.  Invention,  wough  it  can  be  cultivated,  J 
cannot  be  reduced  to  rule ;  there  is  no  science  which  will  enable  a  mur 
to  bethink  himself  of  that  which  will  suit  his  purpose. 

But  when  he  has  thought  of  something,  science  can  tell  him  whether  ) 
that  which  he  has  thought  of  will  suit  his  purpose  or  not.  The  inquirer 
or  aTguer  roust  be  guided  by  his  own  knowledge  and  sagacity  in  his 
choice  of  the  inductions  out  of  which  he  will  construct  his  argument. 
But  the  validity  of  the  argument  when  constructed,  depends  upon 
piincmles  and  must  be  tried  by  tests  which  are  the  same  for  all  de- 
Bcriptions  of  inquiries,  whether  die  result  be  to  give  A  an  estate,  or  to 
enrich  science  with  a  new  general  truth.  In  the  one  case  and  in  the 
other,  the  senses,  or  testimony,  must  decide  on  the  individual  fiicts; 
the  rales  of  the  syllogism  will  determine  whether,'  those  facts  being 
siqipooed  correct,  the  case  really  falls  within  the  formul®  of  the  differ- 
ent mductions  under  which  it  has  been  successively  brought;  and  finally, 
the  legitimacy  of  the  inductions  themselves  must  be  decided  by  other 
rules,  and  these  it  is  now  our  purpose  to  investigate.  If  this  third  part 
of  the  operation  be,  in  many  of  tne  questions  of  practical  life,  not  the 
most,  but  the  least  arduous  portion  of  it,  we  have  seen  that  this  is  also 
the  case  in  some  great  departments  of  the  field  of  science ;  in  all  those 
which  are  principally  deductive,  and  most  of  all  in  mathematics ;  where 
the  inductions  themselves  are  few  in  number,  and  so  obvious  and  el^ 
mentaiy,  that  they  seem  to  stand  in  no  need  of  the  evidence  of  experi- 
ence, while  to  combine  them  so  as  to  prove  a  given  theorem  or  solve  a 
problem,  may  call  for  the  highest  powers  of  invention  and  contrivance 
with  which  our  species  is  gifted. 

If  the  identity  of  the  logical  processes  which  prove  particular  &ct8 
and  those  which  establish  general  scientific  truths,  required  any  addi- 
tional confirmation,  it  woiUd  be  sufficient  to  consider,  that  in  many 
branches  of  science  single  facts  have  to  be  proved,  as  well  as  princi- 
plee ;  facts  as  completely  individual  as  any  that  are  debated  in  a  court 
of  justice ;  but  which  are  proved  in  the  same  manner  as  the  other 
troths  of  the  science,  and  without  disturbing  in  any  degree  the  homo- 
geneity of  its  method.  A  remarkable  example  of  this  is  afforded  by 
astronomy.  The  individual  facts  upon  which  that  science  groutids 
its  most  important  deductions,  such  facts  as  the  magnitudes  of  the 
bodies  of  the  solar  system,  their  distances  firom  one  another,  the  figure 
of  the  earth,  and  its  rotation,  are  scarcely  any  of  them  accessible  to 
oar  means  of  direct  observation :  they  -are  proved  indirectly,  by  the 
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aid  of  indiidtiaiis  founded  on  other  fiieto  whieh  we  can  more  ematy 
reach.  For  example,  the  distance  of  the  moon  from  the  earth  waa 
determined  by  a  Teiy  circuitova  proceaa.  The  ahare  ivhich  direct 
obaenration  had  in  flie  work  conaiated  in  aaoartainingy  at  one  and  the 
aame  inatant,  the  aenith  diitancea  of  the  moon«  aa  aeen  fixwn  two 
points  very  remote  from  one  another  on  the  earth's  surface.  The 
aaoertainment  of  these  angular  distances  ascertained  their  supple- 
ments; and  since  the  angle  at  the  earth's  centre  subtended  by  the 
distance  between  the  two  places  of  cdiaenration  waa  dedncible  by 
ttiherical  trigonometry  from  the  latitude  and  lonffitnde  of  thoae  places, 
the  angle  at  the  moon  subtended  by  the  same  hne  became  the  fourdi 
angle  of  a  quadrilateral  of  which  the  other  three  -angles  were  known. 
The  four  angles  being  thoa  ascertained,  and  two  sides  of  the  quadri- 
lateral being  radii  of  the  eaith ;  the  two  remaining  sides  and  the  ding- 
anal,  or  in  other  words,  the  moon's  distance  from  the  two  places  of 
obsenration  and  from  the  centre  of  the  earth,  could  be  ascertained,  at 
least  in  terms  of  the  earth's  radius,  from  elementary  theorems  of  geom- 
etry«  At  each  step  in  this  demonstration  we  take  in  a  new 'induction, 
represented,  in  the  aggregate  of  its  results,  by  a  general  propoaitioii. 

Not  only  ia  the  process  by  which  an  individual  astronomical  fiict 
was  thus  ascertained,  exactly  similar  to  thoae  by  which  the  aame 
science  establishes  its  general. truths,  but  moreover  (as  we  have  ahown 
to  be  the  case  in  aU  legitimate  reasoning)  a  general  proposition  migbt 
have  been  concluded  instead  of  a  single  tacL  In  strictness,  indeed, 
(he  result  o£  the  reasoning  if  a  genmil  proposition ;  a  theorem  re- 
specting the  distance,  not  of  the  moon  in  particular,  but  of  anp  innc* 
cessible  object ;  showing  in  what  relation  Uiat  distance  stands  to  certain 
other  quantities.  And  akhoujrh  the  moon  is  almost  the  only  heavenlj 
\>oij  the  distance  of  which  from  the  earth  can  really  be  thus  ascer- 
tained, ihia  is  merely  owing  to  the  accidental  circumstances  of  ^ba 
other  heavenly  bodies,  which  render  them  incapable  of  afibrding  au«:h 
data  as  the  application  of  the  theorem  fequirea ;  for  the  theorem  itself 
is  as  true  of  mem  as  it  ia  of  the  moon. 

We  shall  faU  into  no  error,  tfa^i,  if  in  treating  of  Induction,  we  laxnit. 
our  attention  to  the  establishment  of  general  propositions.  The  prin- 
ciples and  rules  of  Induction,  aa  directed  to  this  end,  axe  the  principles 
and  rules  of  all  Induction ;  and  the  loffic  of  Science  is  the  univexsal 
Jjogic,  applicable  to  all  inquiries  in  which  man  can  engage,  and  thm 
leat  of  an  the  conciusiona  at  which  he  can  arrive  by  inlenmce. 


CHAPTER  II. 
OP  nmucnoNB  impbopii^t  so  calluh 


§  1.  iNnucTioif,  then,  is  that  operation  of  the  mind,  by  which  inre  in* 
fer  that  what  we  know  to  be  tpie  in  a  particular  case  or  caaes,  win  be 
true  in  all  caaes  which  resemble  the  former  in  certain  asaignahle 
respects.  In  other  words.  Induction  is  the  process  by  which  we  oot&- 
^ude  that  what  is  true  of  certain  individuals  of  a  class  is  true  o£  tike 
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irhole  daaB,  or  that  what  is  tme  at  certain  times  will  be  true  under 
'  rimllar  drcutnstanoes  at  all  timeft. 

This  definition  excludes  fixmi  the  meaning  of  the  tenn  Induction, 
various  logical  operations^  to  which  it  is  not  unusual  to  ^ply  that 
name. 

loduedon*  as  above  defined,  is  a  process  of  inference ;  it  proceeds 
from  the  kncywn  to  the  unknown ;  and  an^r  operation  involying  no  in 
ference,  any  process  in  which  what  seems  the  conclusion  is  no  wider 
than  the  premisses  ftom  which  it  is  drawn,  does  not  faU  within  the 
meaning  of  the  term.     Yet  in  the  common  books  of  Logic  we  find 
thu  laid  down  as  the  most  perfect,  indeed  the  only  quite  perfect,  form 
of  tndacdon.     In  those  bcK>ks,  every  process  which  sets  out  from  a 
less  general  and  terminates  in  a  more  general  expression-^which  ad- 
mits of  being  stated  in  the  Ibrm,  "  This  and  that  A  are  B,  there!fi>re 
every  A  is  &'— hs  called  an  induction,  whether  anything  be  really 
oonciaded  or  not ;  and  the  induction  is  asserted  to  be  not  perfect,  un- 
less every  single  individual  of  the  class  A  is  included  in  the  antecedent, 
or  premiss  :  that  is,  unless  what  we  affirm  of  the  class,  has  already 
been  asceitained  to  be  true  of  every  individual  in  it,  so  that  the 
wmitnal  conclusion  is  not  really  a  conclusion,  but  a  mere  reasseition 
of  the  premisses.     If  we  were  to  say,  All  the  planets  shine  by  the 
son's  light,   firom  obseivation  of  each  separate  planet,  or  All  the 
Apostles  were  Jews,  because  this  is  true  of  Peter,  Paul,  John,  and 
every  other  apostle-— these,  and  such  as  these,  would,  in  the  phrase- 
ology in  queetion,  be  called  perfect,  and  the  only  perfect.  Inductions. 
thu,  however,  is  a  totally  different  kind  of  induction  firom  oura ;  it  is 
no  inference  from  facts  known  to  facts  unknown,  but  a  mere  short* 
hand  registration  of  facts  known.     The  two  simulated  arffuments^ 
which  we  have  quoted,  are  not  generalizations ;  the  propositions  pur* 
porting  to  be  conclusions  from  them,  are  not  really  general  proposi- 
tiotis.    A  general  proposition  is  one  in  which  the  predicate  is  afiinned 
Of  denied  of  an  unlinuted  number  of  individuals ;  namely,  aQ,  whether 
kw  or  many,  existing  or  caps^ble  of  existing,  which  possess  the  prop- 
erties connoted  by  die  subject  of  the  proposition.    *' All  men  are  mox^ 
tal"  does  not  mean  all  now  living,  but  all  men  past,  present,  and  to 
oome.    When  the  signification  of  the  term  b  limited  so  as  to  render  it 
a  name  not  for  any  and  every  individual  falling  under  a  certain  gen* 
enl  description,  but  only  for  each  of  a  number  of  individuals  desig- 
nated as  snch,  and  as  it  were  counted  off  individually,  the  proposition, 
dioagh  it  may  be  general  in  its  language,  is  no  general  proposition, 
hat  merely  that  number  of  singular  propositions,   written  in  an 
ahfidged  character.     The  operation  may  be  very  useful,  as  most 
Inics  of  abiidffed  notation  are ;  but  it  is  no  part  of  the  investigatioa 
of  troth,  thoncn  often  bearing  an  important  part  in  the  preparation  of 
the  materinle  m  that  investigation. 

$  2.  A  second  process  which  requires  to  be  distinguished  from 
Induction,  is  one  to  which  mathematicians  sometimes  give  that  name : 
and  which  so  far  resembles  Induction  properly  so  called,  that  the 
propositiona  it  leads  to  are  really  general  propositions.  For  example^ 
when  we  bave  proved,  with  respect  to  this  circle,  that  a  straight  una 
cannot  meet  it  m  more  than  two  points,  and  when  the  same  thing  has 
been  succeeaively  proved  of  the  ellipse,  the  parabola,  and  the  hyper- 
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bola,  it  may  be  laid  down  as  an  aniveiBal  property  of  the  sectiona  of 
the  cone.  In  this  example  there  is  no  induction,  because  there  is  no 
inference :  the  conclusion  is  a  mere  summing  up  of 'what  was  asserted 
in  the  various  propositions  from  which  it  is  drawn.  A  case  somewhat, 
thoujB^h  not  altogether,  similar,  is  the  pix>of  of  a  geometrical  theorem 
by  means  of  a  diagram.  Whether  the  diagram  be  on  paper  or  only 
in  the  imag^ination,  the  demonstration  (as  we  formerly  observed*)  does 
not  prove  directly  the  general  theorem ;  it  proves  only  that  the  con- 
clusion, which  the  theorem  asserts  generally,  is  true  of  the  particular 
triangle  or  circle  exhibited  in  the  diagram :  but  since  we  perceive  that 
in  the  same  way  in  which  we  have  proved  it  of  that  circle,  it  might 
also  be  proved  of  any  other  circle,  we  gather  up  into  one  general 
expression  all  the  singular  propositions  susceptible  of  being  thus 
proved,  and  embody  them  in  an  universal  proposition.  Having  shown 
that  the  diree  angles  of  the  triangle  ABC  are  together  equsd  to  two 
right  angles,  we  conclude  that  this  is  true  >of  every  other  triangle,  not 
because  it  is  true  of  A  B  C,  but  for  the  same  reason  which  proved  it 
to  be  true  of  A  B  C.  If  this  were  to  be  called  Induction,  an  appro- 
priate name  for  it  would  be,  Induction  by  parity  of  reasoning.  But 
the  term  cannot  properly  belong  to  it ;  the  characteristic  quality  of 
Induction  is  waQtmg,  since  the  truth  obtained,  though  really  general, 
is  not  believed  on  the  evidence  of  particular  instances.  We  do  not 
conclude  that  all  triangles  have  the  property  because  some  Irianglea 
have,  but  from  the  ulterior  demonstrative  evidence  which  was  the 
ground  of  our  conviction  in  the  particular  instances. 

There  are  nevertheless,  in  mathematics,  some  examples  of  so-called 
induction,  in  which  the  conclusion  does  bear  the  appearance  of  a 
generalization  grounded  upon  some  of  the  particular  cases  included 
in  it.  A  mathematician,  when  he  has  calculated  a  sufficient  number 
of  the  terms  of  an  algebraical  or  arithmetical  series  to  have  ascer* 
tained  what  is  called  ^elato  of  the  series,  does  not  hesitate  to  fill  up 
any  number  of  the  succeeding  terms  without  repeating  the  calculationa. 
But  I  apprehend  he  only  does  so  when  it  is  fmparent  from  a  priori 
considerations  (which  misht  be  exhibited  in  the  form  of  demonstration) 
that  the  mode  of  formation  of  the  subseauent  terms,  each  firom  that 
which  preceded  it,  must  be  similar  to  the  lormation  of  the  terms  which 
have  been  already  calculated.  And  when  the  attempt  has  been 
hazarded  without  the  sanction  of  such  general  considerations,  there 
are  instances  upon  record  in  which  it  has  led  to  false  results. 
.  It  is  said  that  Newton  discovered  the  binomial  theorem  by  induc- 
tion ;  by  raising  a  binomial  successively  to  a  certain  number  of  powers, 
and  comparing  those  powers  with  one  another  until  he  detected  the 
relation  m  which  the  algebraic  formula  of  each  power  stands  to  the 
exponent  of  that  power,  and  to  the  two  terms  of  the  binomial.  The 
fact  is  not  improbable :  but  a  mind  like  Newton's,^  which  seemed  to 
arrive  per  saftum  at  principles  and  conclusions  that  ordinary  mathe- 
maticians only  reached  by  a  succession  of  steps,  certainly  could  not 
have  performed  the  comparison  in  question  without  being  led  by  it  to 
the  a  priori  ground  of  the  law ;  since  any  one  who  understands  suf- 
ficienUy  the  nature  of  multipHcatipn  to  venture  upon  multiplying 
several  lines  of  figures  or  symbols  at  one  operation,  cannot  but  perceive 

.  *  SupiB,  p.  127, 138. 
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tfiat  in  ninng  a  binomial  to  a  power,  tlie  coefficients  must  depend 
apon  the  laws  of  permutation  and  combination :  and  as  soon  as  this  is 
recognized,  the  theorem  is  demonstrated.  Indeed,  when  once  it  was 
seen  that  the  law  prevailed  in  a  few  of  the  lower  powers,  its  identity 
with  the  law  of  permutation  would  at  once  suggest  the  considerations 
which  prove  it  to  obtain  universally.  Even,  therefore,  such  cases  as 
these,  are  but  examples  of  what  I  have  called  induction  by  parity  of 
reasoning,  that  is,  not  really  induction,  because  not  involving  any  infer- 
ence of  a  general  proposition  from  particular  instances.* 

J  3.  There  remains  a  third  improper  use  of  the  term  Induction, 
which  it  is  of  real  importance  to  clear  up,  because  the  theory  of 
induction  has  been,  to  no  ordinary  degree,  confused  by  it,  and  because 
the  confumon  is  exemplified  in  the  most  reclant  and  most  elaborate 
treatise  on  the  inductive  philosophy  which  exists  in  our  language. 
The  error  in  question  is  that  of  confounding  a  mere  description  of  a 
set  of  observed  phenomena,  with  an  induction  from  them. 

Suppose  that  a  phenomenon  consists  of  parts,  and  that  these  parts 
are  only  capable  of  being  observed  separately,  and  as  it  were  piece- 
meal   When  the  observations  have  b^n  made,  there  is  a  convenience 
(amounting  for  many  purposes  to  a  necessity)  in  obtaining  a  represen- 
tation of  the  phenomenon  as  a  whole,  by  combining,  or,  as  we  may 
say,  piecing  these  detached  fragments  together.     A  navigator  sailing 
in  the  midst  of  the  ocean  discovers  land :  he  cannot  at  first,  or  by  any 
one  observation,  determine  whether  it  is  a  continent  or  an  island ;  but 
he  coasts  along  it,  and  afi:er  a  few  dajrst  finds  himself  to  have  sailed 
completely  round  it :  he  then  pronounces  it  an  island.     Now  there 
was  no  parti<nilar  time  or  place  of  observation  at  which  he  could  per- 
ceive that  this  land  was  entirely  surrounded  by  water :  he  ascertained 
the  &ct  by  a  succession  of  partial  observations,  and  then  selected  a 
general  expression  which  summed  up  in  two  or  tiiree  words  the  whole 
of  what  he  so  observed.    But  is  there  anything  of  the  nature  of  an 
induction  in  this  process  %    Did  he  infer  anything  that  had  not  been 
obeenred,  from  something  else  which  had  1    Certainly  not.    That  the 
hmd  in  question  is  an  island,  is  not  an  inference  from  the  partial  facts 
which  the  navigator  saw  in  the  course  of  his  circumnavigation ;  it  is 
the  &ctB  themselves ;  it  is  a  summary  of  those  facts ;  the  description  of 
a  complex  fact,  to  which  those  simpler  ones  are  as  the  parts  of  a  whole. 
Now  there  is  no  difference  in  kind  between  this  simple  operation, 
and  that  by  which  Kepler  ascertained  the  nature  of  the  planetary 
orbita :  and  Kepler's  operation,  all  at  least  that  was  characteristic  in 
it,  waa  not  more  an  inductive  act  th«^n  that  of  our  supposed  navigator. 
The  object  of  Kepler  was  to  determine  the  real  path  described  by 
each  of  me  planets,  or  let  us  say  the  planet  Mars  (for  it  was  of  that 
body  that  he  first  established  two  of  the  three  great  astronomical 
truths  'irliich  bear  his  name).     To  do  this  there  was  no  other  mode 
than  that  of  direct  observation :  and  aU  which  observation  could  do 
wma  to  ascertain  a  great  number  of  the  successive  places  of  the  planet; 
or  rather,  of  its  apparent  places.     That  the  planet  occupied  success- 
ivelj  all  these  positions,  or  at  all  events,  positions  which  produced  the 

I  wan  happy  to  be  able  to  refer,  in  confirmation  of  this  view  of  wbatia  called  induction 
leoiatica,  to  the  highest  Enfflish  authority  on  the  philoaophy  of  algabim,  Mr.  Pea- 
8«a  p|k  107-6  of  fau  piofeuiia  1VmU$$  on  Algtbra, 
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Mme  impretBioM  on  die  eye,  aii4  that  k  paased  fiom  oae  cf  tiheee  lo 
•ootber  laaeiuiiblyy  and  without  any  ^parent  breach  of  continHity; 
thus  much  the  aensea,  with  the  aid  of  toe  proper  inBtnnnentfliy  coi^ 
ascertain.    What  Kepler  did  more  than  thia,  waa  to  find  what  aoxt  of 
a  curve  these  difierent  points  would  make,  supposing  then  to  he  all 
joined  together.     He  expressed  die  whole  series  of  the  observed 
places  of  Mars  by  what  Mr.  Whewell  calls  the  ^neral  conception  of 
an  ellipse.     This  operation  was  far  fitNB  being  as  easy  as.  that  of  the 
navigator  who  expressed  the  series  of  his  observations  on  successive 
points  of  the  coast  by  the  general  conception  of  an  island.    But  it  is 
Uie  very  same  sort  of  operadon ;  and  if  doe  one  is  not  an  induction  but 
a  description,  tUs  must  also  be  true  of  the  other* 
.  To  avoid  miswprehension,  we  must  remark  .that  Kq»ler,  in  one 
sespect,  performed  a  real  act  of  inducuen ;  namdy,  in  concluding  that 
beciause  the  observed  places  of  Maxs  were  conecdy  represented  by 
points  in  an  imaginaiy  ellipse,  thereforo  Mars  would  continue  to  re- 
Tolve  in  that  aame  ellipse ;  and  even  in  concluding  that  the  position  of 
die  planet  during  the  tune  which  intervened  between  two  ol^erva- 
tions,  must  have  coincided  vnlh  the  intermediate  points  of  the  cunr<L 
But  this  really  inducdve  operation  requires  to  be  care&lly  diMin- 
gttished  from  the  mere  act  of  bringing  the  facts  actually  observed 
under  a  general  desciipjdoB.    So  distinct  are  theae  two  opera4ioiia» 
diat  the  one  might  have  been  performed  without  the  other.    Men 
might  and  did  mflJce  correct  inductions  concerning  the  heuvenly  mo- 
dons,  before  they  had  obtained  correct  general  descripdssis  of  them. 
It  was  known  that  the  planets  always  moved  in  the  same  paths,  long 
before  it  had  been  ascertained  that  those  paths  were  ellipses.     Mes 
eai'ly  remarked  that  the  same  set  of  apparent  posiuons  retumed  pe- 
riodically.   When  they  obtained  a  new  description  of  the  phenomenon, 
they  did  not  necessarily  make  any  fiirther  inaucdon,  mar  (which  ia  the 
true  test  of  a  new  general  truth)  add  anydung  to  the  power  of  predic- 
tion which  they  already  possessed. 

§  4.  The  descriptive  operation  which  enables  a  numbw  of  detaUa  to 
be  summed  up  in  a  single  proposition,  Mr.  Whewell,  by  an  aptly- 
chosen  expression,  has  termed  the  Colligation  of  Facts.*     In  moat  of 
his  observations  concerning  diat  mental  process  I  fully  agree,  and 
would  gladly  transfer  all  that  portion  of  his  book  into  my  own  pa^es* 
I  only  mink  him  mistaken  in  setting  up  this  kind  of  cmeration,  whicb 
according  to  the  old  and  received  meaning  of  the  term  is  not  induction 
at  all,  as  the.  type  of  induction  generally ;  and  laying  down,  througliovA 
his  work,  aa  prmciples  of  induction,  the  principles  of  mere  colligatioii. 

Mr.  Whewell  maintains  that  the  general  proporition  which  binds 
together  the  particular  facts  and  mskes  them,  as  it  weie,  one  fiaict,  is 
not  the  mere  sum  of  those  &ctB,  but  something  more,  since  diero   is 
introduced  a  conception  of  the  mind,  which  did  not  exist  in  the  ia.cts 
themselves.   *'  The  particular  fiicts,"  says  he,t  "  are  not  merely  broiA^ltt 
together,  but  there  is  a  new  element  added  to  the  combination  hy  tKe 
very  act  of  thought  by  which  diey  are  combined. . .  .When  the  Greeks 
after  long  observing  die  motions  of  the  planets,  saw  that  these  motions 
might  be  righdy  considered  as  produced  by  the  motion  of  one  wl:iee\ 
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revBtmg  in  the  inside  of  snotber  wheel,  liiese  wheals  were  creadoiia 

of  their  mindsy  added  to  the  fiu^  which  they  perceived  hj  sense. 

AM  evsB  if  the  wheels  were  no  longer  supposea  to  be  material,  but 

were  leduced  to  mere  geometrical  spheres  or  circles,  they  were  not 

(be  less  products  of  the  mind  alone-*«omething  additional  to  the  facts 

observad.    The  same  is  the  ease  m  ail  other  discoveries.     The  facts 

ve  known,  but  chey  are  insulated  and  uncoimected,  till  the  discoverer 

ni]»plies  frooa  bis  own  store  a  principle  of  connexion.    The  pearls  are 

there,  but  they  wiU  not  hang  together  till  some  one  provides  the  strinc^.*' 

Tint  a  conc^tion  of  the  mutd  is  introduced  is  indeed  most  certvn» 

aod  Mr.  Whewell  has  righdv  stssed  elsewhere,  that  to  hit  upon  the 

rigbt  €QBeeptiaii  is  often  a  far  mors  difficult,  and  more  meritorious 

idneveiDent,  than  to  prove  its  ^plieaibility  when  obtained.     But  a 

conception  implies,  and  oorrespoMs  to,  something  conceived;  and 

aithoagh  the  conception  itself  is  not  in  the  facts,  but  in  oin-  tnind»  it 

tmt  be  a  coQceptLcm  qf  somethiiig  wiudi  really  is  in  the  facts,  some 

]iroperty  which  diey  actually  possess,  and  which  they  would  manifest 

to  oiff  senaeB,  if  enr  senses  were  able  to  take  cognizance  of  them.    I^ 

for  iiMtanGe,  liie  phmet  left  behind  it  in  space  a  visible  tracK.  and  if  the 

observer  wese  in  a  fixed  position  at  su^eh  a  distance  above  the  plane  of 

the  orbtt  as  would  enable  him  to  see -the  whole  of  it  at  once,  he  would 

see  it  to  be  an  eUipae ;  and  if  gifted  with  appropriate  instruments,  and 

poirers  of  locomotion,  he  could  prove  it  to  De  such  by  measuring  its 

iiSereat  dimaneions.     These  things  are  indeed  impossible  to  us,  but 

not  impossible  in  themsebras ;  if  (hey  were  so,  Kepler's  law  could  not 

betnie. 

Subject  to  the  indiflpensabie  condition  which  has  just  been  stated,  I 
cuinot  perceive  that  the-  part  which  conceptions  have  in  the  operation 
of  studying  fiicts,  has  ever  been  overiooked  or  undervalued  as  Mr.  Whe- 
well  supposes  it  has.    No  one  ever  disputed  that  in  order  to  reason 
about  anything  we  must  have  a  conception  of  it ;  or  that  when  we 
jodude  a  multisude  of  things  nnder  a  general  expression,  there  is 
JBiplied  in  the  expression  a  oonc^tion  of  something  common  to  those 
^gs.    But  it  by  no  means  fo&ows  that  the  conception  is  necessarily 
pie-existent,  or  eonstructed  by  the  mind  out  of  its  own  materials,    vt 
^  &etB  axe  rightly  classed  under  the  conception,  it  is  because  there 
ii  in  the  facts  themselves  something  of  which  the  conception  is  itself  a 
eopj;  and  which  if  we  cannot  directly  perceive,  it  is  because  of  the 
limited  power  of  onr  organs,  and  not  because  the  thing  itself  is  na( 
tbere.    The  conception  itself  is  often  obtained  by  abstraction  from  the 
very  fects  which,  in  Mr.  WheweH's  language,  it  is  afterwards  called  ip 
to  connect.     This,  Mr.  Whewell  himself  admits,  when  he  G^erves^ 
(which  he  doee  on  several  .ecoasi<ms,)  how  great  a  service  would  be  ren- 
dered to  the  ecience  of  physiology  by  the  philosopher  ^  who  should 
establish  a  precise,  tenable»  and  consistent  conception  of  life."*     8udk 
i  conception  can  only  be  abstracted  from  the  phenomena  of  life  itself; 
from  the  very  fSicts  which  it  is  put  in  requisition  to  connect.     In  other 
CS068  (no  'd<Hftbt)  instead  of  collecting  the  coneeption  from  the  veiy 
pbenomeaa  vHuch  we  axe  attempting  to  colHgate,  we  select  it  from 
naong  those  w^hich  have  been  previously  eoQeeted  by  abstraction  from 
other  Ibet^     In  ^  instance  of  Kepler's  kws,  the  latter  was  the  case. 


♦  PhUompky  ^4kM  XnAuHmt  griwow,  vol  iL,  p.  173. 
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The  &ctB  being  oat  of  the  reach  of  being  observed,  in  any  such  man* 
ner  as  would  have  enabled  the  aenses  to  identify  directly  the  •path  of 
the  planet,  the  conception  requisite  for  framing  a  general  descriptioik 
of  that  padi  could  not  be  collected  by  abstraction  from  the  observations 
themselves ;  the  mind  h^d  to  supply  hypothetically,  from  among  the 
Gpnceptions  it  had  obtained  from  other  portions  of  its  experience,  some 
one  which  would  correctly  represent  the  series  of  the  observed  fiicts. 
It  had  to  frame  a  supposition  respecting  the  general  course  of  the  phe« 
nomenon,  and  ask  itself,  If  this  be  the  general  description,  what  will 
the  details  bet  and  then  coiQpare  these  vnth  the  details  actually 
observed.  If  they  agreed,  the  hypothesis  would  serve  for  a  descrip- 
tion of  the  phenomenon :  if  not,  it  was  necessarily  abandoned,  and 
another  tried  It  is  such  a  case  as  this  which  gives  color  to  the  doc- 
trine that  the  mind,  in  fi'aming  the  descriptions,  adds  something  of  its 
own  which  it  does  not  find  in  the  facts. 

Yet  it  is  a  fact,  surely,  that  the  planet  does  describe  an  ellipse ;  and 
a  fact  which  we  coula  see,  if  we  had  adequate  visual  organs  and  a 
suitable  position.  Not  having  these  advantages,  but  possessing  the 
conception  of  an  ellipse,  or  (to  express  the  meaning  in  less  technical 
language)  knowine  what  an  ellipse  was,  Kepler  tried  whether  the  ob- 
served places  of  Uie  planet  were  consistent  with  such  p.  path.  He 
found  they  were  so ;  and  he,  consequently,  asserted  as  a  fact  that  the 
planet  moved  in  an  ellipse.  But  this  fact,  which  Kepler  did  not  add 
to,  but  found  in,  the  motions  of  the  planet,  namely,  that  it  occupied  in 
succession  the  various  points  in  the  circiunference  of  a  given  ellipse, 
was  the  very  fact,  the  separate  parts  of  which  had  been  separately  ob- 
served ;  it  was  the  sum  of  the  different  observations.  It  superadded 
nothing  to  the  particular  facts  which  it  served  to  bind  together:  ex- 
ceptr  indeed,  the  knowledge  that  a  resemblance  existed  between  the 
planetary  orbit  and  other  euipses ;  an  accession  the  nature  and  amount 
of  which  will  be  fiilly  considered  hereafter.* 

Having  stated  this  fundamental  difference  between  my  views  and 
those  of  jofr.  Whewell»  I  must  add,  that  his  account  of  the  manner  in 
which  a  conception  is  selected,  suitable  to  express  the  &cts,  appears 
to  me  perfectly  just.     The  experience  of  all  thinkers  vrill,  I  believe, 
testify  that  the  process  is  tentative ;  that  it  consists  of  a  succession  of 
guesses ;  many  being  rejected,  until  one  at  last  occurs  fit  to  be  chosen. 
We  know  frt)m  Kepler  himself  that  before  hitting  upon  the  ^' concept 
tion"  of  an  ellipse,  he  tried  nineteen  other  imaginary  paths,  which, 
finding  them  inconsistent  with  the  observations,  he  was  obHged  to  re- 
ject.   But  as  Mr.  Whewell  truly  says,  the  successful  hypothesis 
although  a  guess,  ought  not  to  be  calleid  a  lucky,  but  a  skillful  guess. 
The  guesses  which  serve  to  giVe  mental  unity  and  wholeness  to  a 
chaos  of  scattered  particulars,  are  accidents  which  occur  to  no  minds 
but  those  abounding  in  knowledge  and  disc^lined  in  scientific  combi- 
nations. 

How  far  this  tentative  me&od,  so  indipensable  as  a  means  to  the  col- 
ligation of  facts  for  purposes  of  description,  admits  of  application  to 
Induction  itself]^  and  what  functions  belong  to  it  in  that  department, 
will  be  considered  in  the  chapter  of  the  present  Book  which  relates  to 
Hypotheses.    On  the  present  occasion  we  have  chiefly  to  distinguish 
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this  process  of  ooUigfition  from  Inducdon  properly  so  called :  and  that 
the  oifltmction  may  be  made  clearer,  it  is  well  ta  advert  to  a  curious 
and  interesting  remark  of  Mr.  WheweU,  which  is  as  strikingly  true  of 
the  former  operation,  as  it  is  unequivocally  false  of  the  latter. 

In  difl^ent  stages  of  the  progress  of  knowledge,  philosophers  have 
employed,  for  the  colligation  of  the  same  order,  of  facts,  different  con- 
ceptions.    The  early  and  rude  observations  of  the  heavenly  bodies,  in 
vdiich  minute  precision  was  neither  attained  nor  sought,  presented  no- 
thing inconsistent  with  the  representation  of  the  path  of  a  planet  as  an 
exact  circle,  having  the  earth  for  its  centre.     As  observations  increased 
in  accuracy,  and  facts  were  disclosed  which  were  not  reconcilable 
with  this  simple  supposition,  for  the  colligation  of  those  additional 
&cts,  the  supposition  was  varied ;  and  varied  again  and  again  as  facts 
became  more  numerous  and  precise.     The  earth  was  removed  from 
the  centre  to  some  other  point  within  the  circle ;  the  planet  was  sup* 
posed  to  revolve  in  a  smaller  circle  called  an  epicycle,  round  an  im- 
aginary point  which  revolved  in  a  circle  round  the  eavth :  in  proportion 
as  observation  elicited  fresh  facts  contradictory  to  these  representations, 
odier  epicycles  and  other  eccentrics  were  added,  producmg  additional 
complication ;  until  at  last  Kepler  swept  all  these  circles  away,  and 
sidittituted  the  conception  of  an  exact  ellipse.     Even  this  is  found  not 
to  represent  with  complete  correctness  the  accurate  observations  of 
die  present  day,  which  disclose  many  slight  deviations  ftom  an  orbit 
exactly  eUipticaL    Now  Mr.  Whewell  has  remarked  that  these  suc- 
cessive general  expressions,  though  apparently  so  conflicting,  were  all 
correct :  they  all  answered  the  purpose  of  colhgation :  they  all  enabled 
the  mind  to  represent  to  itself  with  facility,  and  by  a  simultaneous 
glance,  the  whole  body  of  facts  at  that  time  ascertained ;  each  in  its 
torn  served  as  a  correct  description  of  the  phenomena,  so  far  as  the 
aensee  had  up  to  that  time  taken  cognizance  of  them.     If  a  necessity 
afterwards  arose  for  discarding  one  of  these  general  descriptions  of 
the  planet's  orbit,  and  fiamine  a  different  imaginary  Une,  by  which  to 
exprras  the  series  of  observed  positions,  it  was  because  a  number  of 
new  &cts  had  now  been  added,  which  it  was  necessary  to  combine 
with  the  old  facts  into  one  general  description.    But  this  did  not  affect 
the  correctness  of  the  former  expression,  considered  as  a,  general  state- 
jnent  of  the  only  facts  which  it  was  intended  to  represent.    And  so 
tme  is  this,  that,  as  is  well  remarked  by  M.  Comte,  these  ancient  gen- 
eralizations, even  the  rudest  and  most  imperfect  of  them,  that  of  uni* 
tarn  movement  in  a  circle,  are  so  far  from  being  entirely  &lse,  that 
tiiey  are  even  now  habitually  employed  by  astronomers  when  only  a 
roQgli  approximation  to  correctness  is  required.    "  L'astronomie  mo- 
deme,  en  dteuisant  sans  retour  les  hypotheses  primitive,  envisagdes 
comine  lois  r^elles  du  monde,  a  soigneusement  maintenu  leur  valour 
positive  et  permanente,  la  propri^t6  'de  repr^enter  commod6ment  les 
plt^Dom^nes  quand  il  s'agit  d'une  premi^ro  ebauche.    Nos  ressources 
4  cet  ^gard  sent  mSme  bien  plus  ^tendues^  precis^ment  &  cause  que 
iKRis  ne  noxiB  &ison8  aucune  iUusion  sur  la  r6alit6  des  hypotheses ;  ce 
<|iii  nous  permet  d'employer  sans  scrupule,  en  chaque  cas,  oelle  que 
nans  jageons  la  plus  avantageuse."* 

Mr.  WheweH's  remark,  therefore,  is  as  just  as  it  is  interesting.    Sue- 
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Mflsite  ex^r68Bioii8  for  the  colfigafion  of  observed  facts,  ^,  in  tnhet 
words,  succeasive  deseripiionB  of  a  plMaonieDoii  as  a  whole,  whiefc  has 
^een  observed  only  in  parts,  may,  though  conflicting,  be  all  correct  as 
&r  as  they  go.  BiA  il  woul4  surely  be  i^ord  u>  assert  this  of  con« 
flicting  induetionsb 

The  philosophic  study  of  facts  may  be  undertaken  for  three  di^ 
fereni  purposes :  lihe  simple  description  of  the  facts ;  their  explanii- 
tion ;.  or  their  predicdon :  meaning  by  predhction,  the  detenmnadon 
ef  the  conditions  under  which  simuar  facts  may  be  Expected  asain  to 
occur.     To  ^e  first  o£  these  three  operations  the  name  of  Induction 
doee  not  properly  belong:    to  the  other  two  it  does.    Now,  Mr. 
WhewelVs  observation  is  true  of  the  first  alone.    Conndered  as  a 
mere  description,  the  circular  theory  c^  the  heaivenly  motions  repre- 
sents perfectly  well  their  general  features ;  and  by  adding  epicycles 
without  limit,  those  motions,  even  as  now  known  to  us,  might  be 
expressed  with  any  degree  of  accuracy  that  mig^t  be  required.     The 
only  real  advantage  of  the  elliptical  theory,  as  a  mere  description, 
would  be  its  simplicity,  and  me  consequent  facility  of  conceivmg  it 
ted  reasoning  about  it :  fos  it  would  not  reaUy  be  more  true  ^an  the 
Other.    Difierent  descriptions,  therefore,  may  be  all  true :  but  not, 
suidiy,.  difierent  explanations.     The  doctrine  that  the  heavenly  bodies 
moved  by  a  virtue  mherent  in  their  celestial  nature ;  the  doctrine  that 
they  were  moved  by  impact,  (which  led  to  the  hypothesis  of  vortices 
as  the  only  impelling  force  capable  of  whirfing  bodies  in  cvcles,)  and 
the  Newtonian  doctnne,  that  tney  are  inoved  hy  the  composition  of  a 
centripetal  with  an  original  projectile  force;  all  these  are  explana- 
tions, collected  by  real  induction  from  supposed  parallel  cases ;  and 
they   were   all  successively*  received  by  fwilosopbers,   as  scientific 
troUis  on  the  subject  of  the  heavenly  bodies.    Cam  it  be  said  of 
these,  as  we  said  of  the  difierent  descriptions,  that  they  are  all  tmtf 
as  far  as  they  go  1    Is  it  not  clear  that  one  only  CBXk  he  true  in  any 
degree,  and  the  other  two  must  be  altogether  fitlse  1    So  much  for 
explanations:  let  as  now  compare  difierent  predictionB:   the  first, 
that  eclipses  will  occur  whenever  one  planet  or  satellite  is  so  Ntuoted 
as  to  cast  its  shadow  upon  another ;  the  second,  that  they  wiH  oeeutr 
whenever  some  great  calunity  is  impending  over  mankind.     Do 
these  two  doctrines  only  difiior  in  the  degree  of  theur  trath,  as  ex* 
pressing  real  facts  with  unequal  decrees  of  aeeuracyl     Assaredly 
the  one  is  true,  and  the  other  absorately  &lse. 

In  every  way,  therefore,  it  is  evident  that  when  Mr.  Whewell 
explains  induction  as  the  colligation  of  filets  by  means  of  appro- 
priate conceptions,  that  is,  conceptions  which  will  really  expresa 
them,  he  confounds  mere  description  of  the  observed  fiicts  vera  ix»- 
ference  fix>m  those  facts,  and  ascribes  to  the  latter  what  is  a  eh&r* 
ACteristic  property  of  the  former. 

There  is^  however,  between  Colligation  and  Induction,  a  reed 
corr^tion,  which  it  is  important  to  conceive  correctly.  Coifigation 
is  not  always  induction;  out  induction  is  always  colligatic^.  T1m» 
assertion  that  the  planets  move  in  ellipses,  was  but  a  mode  of  rep* 
resenting  observed  facts ;  it  was  bat  a  colligradon  ;  w^le  the  assertion 
diat  they  are  drawn,  or  tend,  towards  the  sun,  was  the  statetnoxi^ 
of  a  new  fact,  inferred  by  induction.  But  the  induction,  once  mado, 
accomplishes  the  puxposes  of  colligation  likewise.    It  brings  the  sazno 
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&cts,  wUe^  Kepfor  had  conneded  bj  bis  conception  of  an  effipso, 
mder  the  additional  conception  of  bodies  acted  upon  by  a  central 
Ibree,  and  terres  tberefore  aa  a  new  bond  of  connexion  Ibr  those 
&cti ;  a  new  principle  for  their  classification. 

Moreover,  that  general  description,  which  is  improperlT  confounded 
irith  induction,  is  nevertheless  a  necessary  preparation  for  induction; 
BO  less  necessary  than  correct  obaervation  of  the  &ct8  themseWea. 
Wtthout  the  previous  coUigaition  of  detached  observations  by  means 
of  one  general  conception,  we  could  never  have  obtained  anv  basis  for 
anindnetion,  except  m  the  case  of  phenomena  of  very  Umited  compass. 
We  should  not  be  able  to  affirm  any  predicates  at  dl,  of  a  subject  in- 
capable of  being  observed  otherwise  than  piecemeal :  much  less  couUI 
we  extend  thoee  predicates  by  induction  to  other  similar  subfecta 
Induction,  thereloTe,  always  presupposes,  not  only  that  the  necessary 
observations  are  made  with  die  necessary  accuracy,  but  also  that  the 
lesidta  of  these  observations  are,  so  far  as  practicable,  connected 
together  by  general  descriptions,  enabling  the  mind  to  represent  to 
kMlf  as  wholes  whatever  phenomena  are  capable  of  being  so  rep* 
resented. 

To  suppose,  however,  that  nothing  more  is  required  from  the  concep- 
tion than  that  it  shall  serve  to  connect  the  observations,  would  be  to 
substitute  hvpothesis  for  theory  and  imagination  for  proof  The 
eonnecting  link  must  be  some  character  whidi  reaUy  exisU  in  the  facts 
themselves,  and  which  would  manifest  itself  therein  if  the  conditions 
could  be  realized  which  our  orgtms  of  sense  require. 

What  more  may  be  usefully  said  on  the  subject  of  Coffigation,  or  of 
the  correlative  expression  invented  by  Mr.  Wnewell,  the  Explication 
of  Conceptions,  and  generally  on  the  subject  of  ideas  ana  mental 
representationa  as  connected  with  the  study  of  facts,  will  find  a  mora 
appropriate  place  in  the  Fourth  Book,  on  the  Operations  Subsidiary 
lo  Lidncdon:  to  which  the  reader  must  refer  fi>r  the  removal  of  any 
~  which  the  present  discussion  may  have  left. 


CHAPTER  m. 
or  THB  oROuro  OF  nmuCTioir. 


§  I.  IiCDUcnoH  properly  so  called,  as  distinguished  fSrom  those  mentd 
operations,  sometimes  though  improperly  designated  by  the  name, 
which  I  have  attempted  in  the  precedmg  chapter  to  characterize,  may, 
then,  be  summarily  defined  as  Generalization  firom  Experience.  It 
consists  in  inferring  f^om  some  individual  instances  in  which  a  phe- 
nomenon is  observed  to  occur,  that  it  occurs  in  all  instances  of  a  i 
certain  class ;  namely,  in  all  which  resemble  the  former,  in  what  are'] 
renrded  as  the  material  circumstances. 

In  what  way  the  material  circumstances  are  to  be  distinguished  firom 
diose  which  are  immaterial,  or  why  some  of  the  circumstances  are 
materia]  and  others  not  so,  we  are  not  yet  ready  to  point  out.  We 
must  first  observe,  diat  there  is  a  principle  implied  in  the  very  state- 
ment of  what  Induction  b;  an  assumption  with  regard  to  the  course 


184  iNDUCTioir. 

of  nature  and  the  order  of  the  uniyerse :  namely,  that  there  are  such 
things  in  nature  as  parallel  cases ;  that  what  happens  onoe,  will,  under 
a  sufficient  degree  of  similarity  of  circumstances,  happen  again,  and 
not  only  again,  but  always*  lliis,  I  say,  is  an  assumption,  involved  in 
every  case  of  induction.  And,  if  we  consult  the  actual  coune  of 
nature,  we  find  ihat  the  assumption  is  warranted;  the  fact  is  so.  The 
universe,  we  find,  is  so  constituted,  that  whatever  is  true  in  any  one 
case,  is  true  in  all  cases  of  a  certain  description ;  the  only  difficulty  is, 
to  find  fohat  description. 

This  universal  fiict,  which  is  oui' warrant  'for  all  inference  from  expe- 
rience, has  been  described  by  difierent  philosophers  in  different  forms 
of  language :  that  the  course  of  nature  is  unifoim ;  that  the  universe  is 
governed  by  general  laws ;  and  the  like.  One  of  the  most  usual  of 
these  modes  of  expression,  but  also  one  of  the  most  inadequate,  is  that 
which  has  been  brought  into  familiar  use  by  the  metaphysicians  of  the 
school  of  Reid  and  Stewart.  The  disposition  of  the  human  mind  to 
generalize  fix>m  experience— a  propensity  considered  bv  these  philo- 
sophers as  an  instinct  of  our  nature— they  usually  descnbe  under  the 
name  of  '*  our  intuitive  conviction  that  me  fiiture  vrill  resemble  the 
past.*'  Now  it  has  been  well  pointed  out  by  Mr.  Bailey,*  that  (whether 
the  tendency  be  or  not  an  original  and  ultimate  element  q£  our  nature). 
Time,  in  its  modifications  of  past,  present,  and  fiiture,  has  no  concern 
either  with  the  beUef  itself,  or  with  the  grounds  of  it.  We  believe 
that  fire  will  bum  to-morrow,  because.it  burned  to-day  and  yesterday; 
but  we  believe,  on  precisely  the  same  grounds,  that  it  burned  before 
we  were  bom,  and  that  it  bums  this  very  day  in  Cochin-China.  It  is 
not  firom  the  past  to  the  fiitiav,  at  past  and  fiiture,  that  we  infer,  but 
from  the  known  to  the  unknown ;  nrom  facts  observed  to  facts  unob- 
9erved ;  firom  what  we  have  perceived,  or  been  directly  conscious  o£^ 
to  what  has  not  come  within  our  experience.  In  this  last  predicament 
is  the  whole  region  of  the  fiiture ;  but  also  the  vastly  greater  portioa 
of  the  present  and  of  the  past. 

Whatever  be  the  most  proper  mode  of  expressing  it,  the  proposition 
that  the  course  of  nature  is  uniform,  is  the  fundamental  principle,  or 
general  axiom,  of  Induction.     It  would  yet  *  be  a  great  error  to  offer 
uus  large  generalization  as  any  explanation  of  the  inductive  process. 
On  the  contrary,  I  hold  it  to  be  itself  an  instance  of  induction,  and 
induction  b^  no  means  of  the  most  obvious  kind.    Far  from  being  the 
first  induction  we  make,  it  is  one  of  the  last,  or  at  all  events  one  o£ 
those  which  are  latest  in  attaining  strict  philosophical  accuracy.     As 
a  general  maxim,  indeed,  it  has  scarcely  entered  mto  the  minds  of  any 
but  philosophers ;  nor  even  by  them,  as  we  shall  have  many  opportu- 
nities of  remarking,  have  its  extent  and  limits  been  always  very  justly 
conceived.     Yet  this  principle,  though  so  far  from  being  our  earliest 
induction,  must  be  considered  as  our  warrant  for  all  the  others,  in  tliia 
sense,  that  unless  it  were  true,  all  other  inductions  would  be  fallacioua. 
And  this,  as  we  have  already  seen,  is  the  sole  mode  in  which  the  gene- 
ral propositions  which  we  place  at  the  head  of  our  reasonings  when 
we  throw  them  into  syllogisms,  ever  really  contribute  to  their  validity. 
Arehbiahop  Whately  has  well  remarked,  -that  eveiy  induction  is    a. 
syllogism  vrith  the  major  premiss  suppressed ;  or  (as  1  prefer  expreea- 
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i&g  U)»  that  every  induction  may  be  thrown  into  the  form  of  a  syllo- 
gism,  by  supplying  a  major  premiss.  If  this  be  actually  done,  the 
principle  which  we  are  now  considering,  that  of  the  uniformity  of  the 
course  of  nature,  will  appear  as  the  ultimate  major  premiss  of  all  in- 
ductiona ;  and  will,  therefore,  stand  to  all  inductions  m  the  relation  in 
which,  as  has  been  shown  at  so  much  leng^th,  the  major  proposition  of 
a  syllogism  always  stands  to  the  conclusion ;  not  contributing  at  all  to 
prove  it,  but  being  a  necessary  condition  of  its  being  proved ;  since  no 
conclusion  is  proved  for  which  there  cannot  be  found  a  true  major 
premiss.* 

It  was  not  to  be  expected  tha^  in  the  case  of  this  axiom,  any  more 
than  of  other  axioms,  there  should  be  unanimity  among  philosophers 
with  reepect  to  the  grounds  upon  which  it  is  to  be  received  as  true. 
I  have  already  stated  that  I  regard  it  as  itself  a  generalization  fix>m 
experience.  Others  hold  it  to  be  a  principle  which,  antecedently  to 
any  verification  by  experience,  we  are  compelled  by  the  constitution 
of  our  thinking  foculty  to  assume  as  true.  Having  so  recently,  and  at 
80  much  length,  combated  a  similar  doctrine  as  applied  to  the  axioms 
of  mathematics,  by  arguments  which  are  in  a  great  measure  applicable 
to  die  present  case,  I  shall  defer  the  more  particular  discussion  of  this 

*  FVom  the  fact,  that  every  induction  may  be  expnesed  in  the  form  of  a  Bylloginm, 

AicbbMhop  Whately  conclixtes  that  Induction  itaelf  »  but  a  i>ecaliar  case  of  ratiocination, 

Bod  that  the  nniYersal  type  of  all  Inference,  or  Reasoning,  is  the  Syllogism.    Our  own 

iniairies  have  led  us  to  a  directly  opposite  result.    Instead  of  resolving  Induction  into 

Ratiodnatioo,  it  has  appeared  to  us  that  Ratiocination  is  itself  resolvable  into  Induction. 

The  Aichbtshop*s  theoiy  may,  1  think,  be  shown  to  be  fallacious  by  following  out  his  own 

tnin  of  thought    The  inductioui  '*  John,  Peter,  Thomas,  &c.,  are  mortal,  therefore  all 

imnkind  are  mortal,"  may,  as  he  justly  says,  be  thrown  into  a  syllogism  by  prefixing  as  a 

OMJor  premiaa  fwbat  is  at  any  rate  a  necessary  condition  of  the  vaUoity  of  tne  argument) 

sameij,  that  wnatever  is  true  of  John,  Peter,  Thomas,  &c..  is  true  of  all  mankind.    So 

fax  the  case  is  made  out ;  and  Archbishop  Whately  (who,  endowed  with  a  penetrating  and 

aetiva  rather  than  a  patient  and  persevermg  intellect,  seldom  fails  to  cast  hw  sounding  Una 

to  a  greater  dc^th  than  his  predecessors,  and  when  he  has  done  this,  scarcely  seems  to 

care  whether  he  reaches  the  Dottora  or  not)  omitted  to  ask  himself  the  further  question. 

Ifow  we  come  by  the  major  premiss?  It  is  not  self-evident ;  nay,  in  all  cases  of  unwarranted 

feneraJisation,  it  ia  not  true.    How,  then,  is  it  arrived  at  T  Necessarily  either  by  induction 

or  ratiocination ;  and  if  by  induction^  then,  on  the  Archbishop's  principles,  it  is  by  ratiocina- 

tkn  still,  that  is,  by  a  previous  svllogism.    This  previous  syllogism  it  is,  therefore,  necessary 

to  oonstroct^    There  is,  in  the  long  ran,  only  one  possible  constructioii :  the  real  proof  that 

whatevOT  is  tnie  of  John,  Peter,  6ic.,  is  true  of  all  mankind,  can  only  be,  that  a  different 

sapposotioo  would  be  inconsistent  with  the  uniformity  which  we  know  to  exist  in  the 

coorae  of  natnre.    Whether  there  would  be  this  inconsistency  or  not,  may  be  a  matter  of 

kn^  and  delicate  iiMjuiry ;  but  unless  there  would,  we  have  no  sufficient  nound  for  the 

major  of  the  inductive  s)rllogism.    It  hence  appears,  that  if  we  throw  the  wnole  course  of 

any  inductive  argument  into  a  series  of  syllogisms,  we  shall  arrive  by  more  or  fewei\  steps 

at  an  nltiaiate  syllogism,  which  will  have  for  its  major  premiss  the  principle,  or  axiom,  of^ 

the  aiiiformity  of  the  course  of  nature.    Having  reached  this  ^int,  we  have  the  whole 

ield  oi  induction  laid  out  in  syllo^sms,  and  every  instance  of  mference  from  experience 

exhibifted  as  the  c<^clusion  of  ratiocination,  except  one:  but  that  one,  unhappily,  indudea 

ail  Uia  resc    Whence  came  the  universal  major?    what  provea  to  us  that  nature  is 

guveiMcd  by  general  laws  ?    Where  are  the.  premiases  of  the  syllogism  of  which  that  is  the 

coDcloaioa  ?   Here,  at  least,  is  a  case  of  induction  which  cannot  be  resolved  into  syllogism. 

And  andoobtedlv  it  would  be  the  ideal  perfection  of  Inductive  Philosophy  if  all  other 

generml  truths  could  be  exhibited  as  conclusions  deduced  from  that  widest  generalization 

of  alL     But  such  a  mode  of  presentuiff  them,  however  useful  in  giving  coherence  and 

•yatematic  unity  to  our  thoughts,  would  be  an  inversion  of  the  real  order  of  proof.  This  great 

gqiMifBtiTBrinn  must  itaelf  have  been  founded  on  prior  generalizations :  the  obscurer  lawa 

cf  aatore  were  discovered  by  means  of  it,  but  the  more  obvious  ones  must  have  been 

underattood  and  assented  to  as  general* truths  before  it  was  ever  heard  of.    We  should 

feoiver  have  dared  to  ttffirm  that  all  phenomena  take  place  according  to  general  laws,  if  we  had 

not  first  arrived,  in  the  case  of  a  great  multitude  of  phenomena,  at  some  knowledge  of  the 

Ibwa  themselves ;  which  could  be  done  no  otherwise  than  by  induction.    Archbish^ 

What0ly*s  theory,  therefore,  implying,  as  it  does,  the  consequence  that  we  never  coura 

faaTe  had  a  aingle  Well-grounded  induction  unless  we  had  already  reached  that  highest 

generalization,  must,  I  conceive,  be  regarded  as  untenable, 
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cxNitroTefted  point  in  regard  to  tho  Ihiidiifseiital  nxusm  of  indactioii, 
until  a  more  adraneed  period  of  our  inquify.*  At  preBent  it  is  of 
more  impoitanee  to  underBtand  thoroughly  uie  import  of  the  axiom 
itsetf.  For  the  preposition,  that  the  coiuae  of  natm«  ib  uniform,  pOB* 
•esses  rather  the  brevity  suitable  to  popular,  than  the  precision  requi- 
site in  philosophical,  language :  its  terms  require  to  be  explsaned,  and 
8  stricter  than  their  ordinary  signification  given  to  them,  before  the 
truth  of  the  sssertion  can  be  admitted. 

§  2.  Every  person's  consciousness  assures  him  that  he  does  not  a^ 
ways  expect  uniformity  in  the  course  of  events;  he  does  not  always 
believe  that  the  unknown  wiU  be  stmikff  to  the  known,  that  the  &- 
tore  will  resemble  the  past.  Nobody  believes  that  the  succession  of 
rain  and  fine  weather  win  be  the  same  in  every  fWtnre  year  as  in  the 
present.  Nobody  expects  to  have  die  same  dreams  repeated  every 
night.  On  the  contrary,  everybody  mentions  it  as  something  extraor- 
dinary, if  the  course  of  nature  is  constant,  and  resembles  itself,  in  these 
patticulars.  To  look  lor  constancy  where  constancy  is  not  to  be  ex- 
pectedy  as,  for  instance,  that  a  day  which  has  once  brought  good  for- 
tune will  alwavB  be  a  fortunate  day,  is  iustly  accounted  superstition. 

The  coarse  V  imtuie.  m  truth,  is  n^  (ily  unifoim,  k  Is  also  iafi- 
nitely  various.  Some  phenomena  are  always  seen  to  recur  in  the  very 
same  combinations  in  which  we  met. with  them  at  first;  others  seem 
altogether  capricious ;  while  some,  which  we  had  been  accustomed  to 
regard  as  bound  down  exclusively  to  a  particular  set  of  combinations, 
we  unexpectedly  find  detached  nom  some  of  the  elements  with  which 
we  had  hitherto  found  ihem  conjoined,  and  united  to  others  of  quite 
a  contrary  descriptiofi.  To  an  iidiabitant  of  Central  Africa,  fifty  years 
•go,  na  &ct  probably  appeared  to  rest  upon  more  uniform  experience 
than  this,  that  aH  human  beings  are  black.  To  Europeans,  not-many 
years  ago,  the  proposition.  All  swans  are  white,  appeared  an  equally 
unequivocal  instance  of  uniformity  in  the  course  of  nature.  Fnrtfacn' 
experience  has  proved  to  both  that  they  were  mistaken ;  but  they  had 
to  wait  fiffy  centuries  for  this  experience.  During  that  long  time, 
mankind  believed  in  an  uniformity  of  the  course  of  nature  where  no 
such  uniformity  really  existed. 

According  to  the  notion  which  the  ancients  entertained  of  induction, 
the  foregoing  were  cases  of  as  legitimate  inference  as  any  inductions 
whatever.     In  these  tveo  instances,  in  which,  the  conclusion  being 
false,  the  ground  of  inferenee  must  have  been  insufficient,  there  was, 
nevertheless,  as  much  ground  for  it  as  this  conception  ef  induction  ad- 
mitted of.     The  induction  of  the  ancients  has  been  well  described  by 
Bacon,  under  the  name  of ''  Inductio  per  enumerationem  simplicem, 
ubi  non  reperitar  tnstantia  contradictoria."     It  consists  in  ascribing- 
\    the  character  of  general  truths  to  all  propositions  which  are  true  in 
\  every  instance  that  we  happen  to  know  o£     This  is  the  kind  of  induc- 
tion, if  it  deserves  the  name,  which  is  natural  to  the  mind  when  unao- 
customed  to  scientific  methods.     The  tendency.  Which  some  call  an 
instinct,  and  which  others  account  for  by  association,  to  infer  the   fb- 
ture  firom  the  past,  the  known  fix>m  the  unknown,  is  simply  a  habit  of 
expecting  that  what  has  been  found  true  once  cmt  several  tioii 
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and  never  yet  found  btae,  yM  be  {bund  true  again*  Whether  die 
instances  are  few  or  many,  eoncluBm  or  iBconelHBive»  does  not  much 
affect  the  matter :  these  are  eoaaideratiDns  which  occur  only  on  ra- 
flectioa:  the  uoprompted  tendency  of  the  mind  is  to  generaliae  its  ex« 
perience,  provided  this  points  all  in  one  direction ;  pfovided  no  other 
experience  of  a  conflicting  character  cornea  uasought.  The  notion  of 
seeking  it,  of  experimenting  for  it»  aS  mten^gatimg  natura  (to  use 
fiaccn's  expression),  is  of  much  later  growth.  TheobaeiTationofnaturey 
by  tincukivated  inteUecta  is  purely  paasive :  they  take  the  &ct8  which 
prosent  themselTes,  without  taking  the  trouble  of  seardiii^  for  mora : 
It  is  a  saparicMT  nund  only  which  aska  itself  what  fisets  are  needed  to 
esabie  it  to  come  to  a  sure  conchiaion,  and  then  looks  out  for  these. 

But  althou|[^  we  have  always  a  propenaity  to  generahxe  from  oi^ 
farpag  experience,  we  are  n<»t  always  warvanted  in  doing  so.  Be> 
ibie  W6  can  be  at  liberty  to  conclude  that  somelhii^  is  umvemlly  true 
heeauae  we  have  never  known  an  instance  to  the  contrary,  it  must  be 
proved  to  us  that  if  there  were  in  nature  any  instances  to  the  contrary, 
we  ihottld  have  known  of  them.  This  assurance,  in  the  areat  majority 
of  cases,  we  cannot  have,  or  can  have  only  in  a  very  moderate  degrees 
The  poaatbility  of  having  it,  is  the  foundation  on  which  We  shau  see 
bereaoer  xkax  induction  by  simple  enumeration  may  in  scMue  remark* 
able  cases  amount  to  full  proot*  N^^.^adr-assurance,  however,  can 
be  bad,  on  any  of  the  ordinary  suljects  of  scientific  inquiry.  Popular 
ootioos  are  uaually  founded  upon  induction  by  simple  enumeration ; 
in  scicnee  it  carries  us  but  a  little  way.  We  are  forced  to  begin  with 
it;  we  mast  often  rely  upon  it  jMnovisionally,  in  the  absence  of  means  » 
of  more  searching  investigation.  But,  for  the  accurate  study  of  nBture^ 
we  require  a  surer  and  a  more  potent  instrument. 

It  was,  above  all,  by  pointing  out  the  insufficiency  of  this  rude  and 
loose,  conception  of  Induction,  that  Bacon  merited  the  title  sojzenerally 
awarded  to  him,  of  Founder  of  the  Inducdve  Philosopfay.  The  value 
of  his  own  contributions  to  a  mcHre  philosophical  theory  of  the  subject 
has  certainly  been  exaggerated^  Although  (along  with  some  funda* 
■eatal  erron)  \m  writings  contain,  more  or  less  fully  developed, 
lereral  of  the  most  impovtamt  princi|4es  of  the  Inductive  Metood, 
pbysieal  investigation  has  now  far  outgrown  the  Baconian  eonceptioa 
of  ladacdon.  ICoral  and  political  inquiry,,  indeed,  are  as  yet  hx 
behind  that  conception.  The  current  and  approved  modes  of  reason- 
ing OB  these  subjects  are  sdH  of  the  same  vicious  descrq>tion  against 
v&cfa  Bacon  protested ;  the  method  afanost  exclusively  employed  by 
those  profesB^g  to  treat  such  matters  inductively,  is  die  very  inducHa 
per  emtmertUionem  sifmpiieem  which  he  condemns ;  and  the  experience, 
ivitick  we  hear  so  con^ently  appealed  to  by  all  sects,  parties,  and  in-^ 
teresiB,  is  still,  in  his  own  emplnnc  words,  mera  palptUw. 


§  3.  In  order  to  a  belter  undeiaCanding  of  the  problem  which  the 
logician  muet  solve  if  he  would  establish  a  scientific  theory  of  Induc- 
tion, let  us  compare  a  £ew  cases  of  incorrect  inductions  with  others 
whidi  are  acknowledged  to  be  legitimate.  Some,  we  know,  which 
vere  believed  for  centuries  to  be  correct,  were  nevertheless  incorrect. 
That  all  Bwans  are  white,  cannot  hate  been  a  good  induction,  since 
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the  conclusion  haa  turned  out  erroneous.  The  experience/  however, 
on  which  the  conclusion  rested  was  genuine.  From  the  earliest 
records,  the  testimony  of  all  the  inhabitants  of  the  known  world  was 
unanimous  on  tSkte  point.  The  uniform  experience,  therefore,  of  the  in- 
habitants of  the  Imown  world,  agreeing  m  a  comm<m  result,  without 
one  known  instance  of  deviation  from  that  result,  is  not  always  suffi- 
cient to  establish  a  general  conclusion. 

*  But  let  us  now  turn  to  an  instance  apparently  not  very  dissimilar  to 
this.  Mankind  were  wrong,  it  seems,  in  concluding  that  aH  swans 
were  white :  are  we  also  wrong,  when  we  conclude  that  all  men's 
heads  erow  above  their  shoulders,  and  never  below,  in  spite  of  the 
conflictmg  testimony  of  the  naturalist  Pliny  ?  As  there  were  black 
swans,  alUiough  civilised  men  had  existed  for  diree  thousand  years  on 
the  earth  without  meeting  with  them,  may  there  not  also  be  **  men 
whose  heads  do  grow  beneath  their  shoulders,"  notwithstanding  a 
rather  less  perfect  unanimity  of  negative  testimony  from  all  observers  1 
Most  persons  would  answer  No ;  it  was  more  credible  that  a  bird 
should  vary  in  its  color,  than  that  man  should  vary  in  the  relative  posi- 
tion of  his  principal  organ!.  And  there  is  no  doubt  that  in  so  saying 
they  would  be  right :  but  to  say  why  they  are  right,  would  be  impos- 
sible, without  entering,  more  deeply  than  is  usually  done,  into  the  true 
dieory  of  Induction. 

Again,  there  are  cases  in  which  we  reckon  with  the  most  unfailing 
confidence  upon  uniformity,  and  other  cases  in  which  we  do  not  count 
upon  it  at  alL    In  some,  we  feel  complete  assurance  that  the  future  will 
resemble  the  past,  the  unknown  be  precisely  similar  to  the  known.     In 
others,  however  invariable  may  be  the  result  obtained  from  the  in- 
stances which  we  have  observed,  we  draw  from  them  no  more  than  a 
Very  feeble  presumption  that  the  like  result  will  hold  in  all  other  catos. 
That  a  straight  line  is  the  shortest  distance  between  twopohits,  we  do 
not  doubt  to  be  true  even  in  the  region  of  the  fixed  stars,  when  a  chem- 
ist announces  the  existence  and  properties  of  a  newly-discovered  sub- 
stance, if  we  confide  in  his  accuracy,  we  feel  assured  that  the  conclusions 
he  has  arrived  at  will  hold  universally,  although  the  induction  be  founded 
but  on  a  single  instance.     We  do  not  widihold  our  assent,  waiting  for 
a  repetition  of  the  experiment ;  or  if  we  do,  it  is  from  a  doubt  wh^er 
the  one  experiment  was  properly  made,  not  whether  if  properly  made 
it  would  be  conclusive.  ^Here  then,  is  a  general  law  of  nature,  in- 
ferred without  hesitation  crom  a  single  instance ;  an  universal  propo- 
sition from  a  singular  one.    Now  mark  another  case,  and  contrast  it 
with  this.     Not  all  the  instances  which  have  been  observed  since  the 
begfinning  of  the  world,  in  stmport  of  the  general  proposition  that  all 
crows  are  black,  would  be  deemed  a  sufficient  presumption  of  the 
truth  of  the  proposition,  to  outweigh  the  testimony  of  one  unexcep- 
donable  witness  who  should  affirm  that  in  some  region  of  the  earth 
not  fully  explored,  he  had  caught  and  examined  a  crow,  and  had  found 
it  to  be  gray. 

Why  IS  a  single  instance,  in  some  cases,  sufficient  for  a  complete  in- 
ducdou,  while  m  others,  myriads  of  concurring  instances,  without  a 
single  exception  known  or  presumed,  go  such  a  very  little  way  towards 
establishing  an  universal  proposition  t  Whoever  can  answer  this  ques- 
don  knows  more  of  the  philosophy  of  logic  than  the  wisest  of  the  sua- 
dents,  and  has  solved  the  great  problem  of  inducdon. 
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I 

OF  LAWB  OF  NATUEB. 

§  1.  In  the  cootemplatioii  of  that  uniformity  in  the  coucse  of  nature, 
which  is  aBsumed  in  every  inference  fiom  experience,  one  of  the  fint 
observHtions  that  present  themselves  is,  that  the  uniformity  in  question 
is  not  properly  uniformity,  but  uniformities.  The  general  regularity 
results  from  the  coexistence  of  partial  regularities.  The  course  of  na« 
ture  in  general  is  constant,  because  the  course  of  each  of  the  various 
phenomena  that  compose  it  is  so.  A  certain  fact  invariably  occurs 
whenever  certain  circumstances  are  present,,  and  does  not  occur  when 
they  are  absent;  the  like  is  true  of  another  &ct;  and  so  on.  From 
these  separate  threads  of  connexion  between  parts  of  the  great  whole 
which  we  term  nature,  a  general  tissue  of  connexion  unavoidably 
weaves  itself,  by  which  the  whole  is  hdd  togedier.  If  A  is  always 
accompanied  by  D,  B  by  E,  and  G  by  F,  it  follows  that  AB  is  accom* 
paniedby  DE,  AC  by  DF,  BC  by  EF,  and  finally,  ABC  by  DEF; 
and  thus  the  general  character  of  regularity  is  produced,  which,  along 
with  and  in  the  midst  of  infinite  diversity,  pervades  all  nature. 

The  firat  point,  therefore,  to  be  noted  in  regard  to  what  is  called  the 
uniformity  of  the  course  of  nature,  is,  that  it  is  itself  a  complex  fact, 
compounded  of  all  the  separate  uniformities  which  exist  in  respect  to 
■mgle  phenomena.  These  various  uniformities,  when  ascertained  by 
what  is  regarded  as  a  sufficient  induction,  we  call  in  common  parlance, 
hvws  of  Nature.  Scientifically  speaking,  that  title  is  employed  in  a 
more  restricted  sense  to  designate  the  uniformities  when  reduced  to 
their  most  simple  expression.  Thus  in  the  illustration  already  em- 
ployed, there  were  seven  uniformities ;  all  of  which,  if  considered  suf- 
ficiently certain,  would,  in  the  more  lax  application  of  the  term,  be 
called  laws  of  nature.  But  of  the  seven,  three  alone  are  properly  dis- 
tinct and  independent  ,*  these  being  presupposed,  the  others  follow  of 
course :  the  three  first,  therefore,  according  to  the  stricter  acceptation, 
are  called  laws  of  nature,  the  remainder  not ;  because  they  are  m  truth 
mere  cases  of  the  three  first ;  virtually  included  in  them ;  said,  there- 
fore, to  resMh  fi*om  them :  whoever  affirms  those  three  has  already 
affinned  all  the  rest. 

To  substitute  real  examples  for  symbolical  ones,  the  foUowinff  are 
three  unifonmties,  or  call  them  laws  of  nature :  the  law  that  air  has 
weight,  the  law  that  pressure  on  a  fluid  is  propaeated  equally  in  all 
directions,  and  the  law  that  pressure  in  one  direction,  not  dpposed  by 
aa  equal  pressure  in  a  contrary  direction^roduces  motion,  which  does 
not  cease  until  equilibrium  is  restored.  Prom  these  three  uniformities 
we  should  be  able  to  predict  another  uniformity,  namely,  the  rise  of 
the  mercury  in  the  Torricellian  tube.  This,  in  the  stricter  use  of  the 
phrase,  is  not  a  law  of  nature.  It  is  a  result  of  laws  of  nature.  It  is 
a  ci^se  of  each  and  eyery  one  of  the  three  laws ;  and  is  the  only  occur- 
rence by  which  they  could  all  be  fulfilled.  If  the  mercury  were  not 
ffustatned  in  the  barometer,  and  sustained  i^  such  a  height  that  the  col- 
anrn  of  mercuzy  were  equal  in  weight  to  a  column  of  the  atmosj^here, 
of  die  same  diam.<9tcr;  hei^  would  be  a  case,  either  of  the  air  not 
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pTesring  upon  the  surface  of  the  mercury  with  the  force  which  is  called 
Its  weight,  or  of  the  downward  pressure  on  the  mercury  not  being 
propagated  equally  in  an  upwara  dkectioD,  or  of  a  body  pressed  in 
one  du^ction  and  not  in  the  direction  opposite,  either  not  moving  in 
ihe  direction  in  which  it  is  pressed,  or  stopping  before  it  had  attained 
equihbrium.  If  we  knew,  therefore,  the  uiree  simple  laws,  but  had 
never  tried  the  TorrioeUian  experiment,  we  might  deduce  its  i«sult 
firom  those  laws.  The  known  weight  dT  the  air,  combined  with  the 
position  of  the  apparatus,  would  bring  the  merouiy  within  the  first  of 
the  three  inductions ;  the  first  induction  would  bring  it  within  the  see- 
ond,  and  the  second  within  the  third,  in  the  manner  whidi  we  so  fiiMy 
ittustrated  in  treating  of  Radocination.  We  should  thus  come  to  know 
the  more  complex  uniformity,  indcpeodendy  of  specific  experienoe« 
thnmsh  our  knowledge  of  the  simpler  ones  fixMO  which  it  results:  al- 
though, Ibr  reasons  WUoh  will  aj^ear  hereafter,  verifieatUm  by  specific 
experience  would  stiH  be  desuuble,  and  might  possibly  be  indis* 
pensaUe. 

Complex  unif<»inities  whidh,  like  this,  are  mere  cases  of  simpler 
ones»  and  have,  therefore,  been  virtually  inferred  m  affirming  ihloee, 
may  with  propriety  be  called  lawe^  but  ean  scarc^y,  in  die  strictness 
of  scientific  q>ee<^,  be  teaned  Laws  of  Nature.  It  is  the  custom  of 
philosophers,  wherever  lh€^  can  trace  regularity  of  any  kind,  to  caH 
the  general  prc^sition  which  expresses  the  nature  of  Uiat  regularity, 
a  lato  ;  as  when,  in  mathematics,  we  speak  of  the  law  of  deoeese  of 
die  successive  terms  of  a  converging  series.  But  the  expression,  iaw 
rfnaimiret  is  generally  employed  by  scientific  men  With  a  sort  of  tacit 
reference  to  the  original  sense  of  die  word  2cm0,  namely,  die  expression 
of  the  will  oi  a  superior ;  the  superior,  in  this  instance,  being  the  Ruler 
of  the  universe.  When,  thererore,  it  appeared  that  any  of  the  uni- 
fizrmides  which  were  observed  in  nature,  would  result  spontaneously 
ttottk  certain  other  uniformities,  without  any  separate  act  of  creatzve 
will,  the  former  have  not  usually  been  epoken  of  as  laws  of  nature. 
According  to  another  mode  of  expression,  the  question,  WiaX  are  the 
laws  of  nature  1  may  be  stated  thus : — What  are  the  fbwest  ttid  sn- 
pleet  assumptions,  which  being  granted,  the  whole  existinff  order  of 
nature  woiud  result  1  Another  mode  of  stadng  it  would  be  thus: 
What  are  the  fowest  genend  propositions  from  which  all  the  unifonni* 
ties  which  exist  in  the  universe  miffht  be  deductively  inferred  ? 

As  has  already  been  hinted  (and  will  be  more  fully  discussed  here* 
afker)  eveiy  great  advance  which  marks  an  epoch  in  the  pro^^^ess  of 
flcience,  has  consisted  in  a  step  made  towards  the  soludon  of  this 
problem.    Sven  a  simple  coHigadon  of  inducdons  already  made,  with* 
out  any  firesh  extension  of  the  inducdve  info-enee,  is  already  an  ad«> 
yance  in  that  direction.     When  Kepler  expressed  the  regularity  which 
exists  in  the  observed  modons  c/the  heavenly  bodies,  by  the  three 
general  proposidons  called  his  laws,  he,  in   so  doing,  pointed  ou^ 
^ee  simple  volidons,  by  which,  instead  of  a  much  greater  number,  i^ 
appeared  that  the  whole  scheme  of  the  heavenly  motions,  so  fiur  as  yee 
observed,  might  be  conceived  to  have  been  produced.    A  similar,  andL 
fldll  greater  step  was  made  when  these  laws,  which  at  first  did  hoc 
eeem  to  be  included  in  any  more  general  truths,  were  discovered  to 
be  cases  of  the  three  laws  of  nnition,  as  obtainine  among  bodies  wfaiek 
mutually  tend  towaids  one  another  with  a  oertam  force,  and  have  baA 
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a  certain  iTmmntnnw>Bs  impiihe  <wginaHy  kaprowied  mpoa  Aem.  After 
tibis  grart  diaeoTery,  Kepler'a  diree  pvopositiQiiti  thoagh  still  ealMl 
laws,  wobU  baldly,  by  any  penaiNi  acciMtoiaod  lo  uae  language  with 
nracinoa,  be  teoaed  laws  oif  nature :  tbat  phrase  would  he  reserved 
for  the  aimpkr  laws  into  wbkb  Newton,  as  tbe  ezpEeaskm  is»  resolved 


AoGordng  to  4ilds  kncuage,  every  wdl  grounded  inductive  genwali- 
aation  ie  either  a  law  of  natura,  or  a  cesulc  rf  laws  of  nature,  capable, 
tf  thoae  lawa  ave  known,  of  being  pnedicted  from  them.  And  the  prob- 
len  of  Inductive  Logic  may  be  sommed  up  in  two  questions:  How  to 
ascertain  the  laws  of  nature  1  and,  HoWf  after  having  asoeitained  theaw 
'  lo  foBow  them  into  their  results  2  Oo  the  other  hand,  we  must  net 
cdbr  ounefares  to  imagine  that  this  mode  of  statement  amounts  to  a 
xeal  anelyais,  or  to  anything  bat  a  mere  verbal  transformation  of  the 
proUara;  forihe  eacpreswon.  Laws  of  Nature,  means  nothing  but  the 
uaifonnities  vrinch  exist  among  natural  phenomena  (or,  in  ol&ir  wiocdst 
the  results  af  induetian),  when  iwdueea  to  dieir  simfdest  exprassian. 
It  is,  however,  something  to  have  advanced  so  for,  as  to  see  that  the 
study  of  nataiekdie  studjr  of  lawa,  ndta  law;  of  uniformities,  in  the 
pliiial  number:  that  the  diffevsnt  natural  phenomena  have  their  sepa- 
xate  ndes  or  modes  of  tdung  place,  n^oh,  though  much  intermixed 
nad  entangled  with  one  another,  nsay,  to  a  certain  extent,  be  studied 
^»ait :  that  (to  resume  our  former  metaphor)  the  regularity  which 
exists  in  natuse  is  a  web  eomnosed  of  distmct  threads,  and  only  to  be 
naderatood  by  trackig  each  of  the  threads  separately  ;  for  which  pur- 
nose  it  is  often  necessarv  to  unravel  some  portion  of  the  web,  and  ex* 
idbit  ^  fibres  apart.  Thfi  rules  of  expenmental  inquiry  are  the  eon^ 
tzivanoes  for  unraveling  the  web. 

§  2.  In  dius  attempting  to  ascertain  the  general  order  of  nature  by 
ascertaining  the  particular  order  of  the  occurrence  of  each  one  of  the 
phenomena  of  nature,  the  most  scientific  proceeding  can  be  no  more 
than  an  improved  form  of  that  which  was  primitiva^  pursued  by  the 
hnaaan  underatanding,  as  ^et  undirected  by  science.     When  men  first 
fimned  the  idea  of  studying  phenomena  according  to  a  stricter  and 
surer  method  than  that  virhich  they  had  in  the  first  instance  spontane- 
oualy  adopted,  they  did  not,  conformably  to  die  well  meant  but  imprac- 
ticable precept  of  Descartes,  set  out  finom  the  supposition  that  nothing 
had  been  already  ascertained.     Many  of  the  uniformities  existmg 
among  phenomena  ure  so  constant,  and  so  open  to  observation,  as  to 
force  themselves  i^n  men's  involuntary  recognition.    Some  foots  are 
ao  petpetoally  and  fomiliarly  accompanied  by  certain  others,  that  man- 
kind  IfMont,  as  chOdren  now  leaiii,  to  expect  the  one  where  they  found 
die  other,  long  before  they  knew  how  to  put  their  expectation  into 
wofrds,  by  asserting,  in  a  proposition,  the  existence  of  a  connexion  be- 
tween those  phenomena.    No  science  was  needed  to  teach  men  that 
food  nourishes,  that  urater  drowns,  or  quenches  thirst,  that  the  sun 
^^res  light  and  heat,  that  bodies  foil  to  the  ground.     The  first  scien- 
tific inquirers  assumed  these  and  the  like  as  known  truths,  and  set  out 
fiom  them  to  discover  others  which  were  unknown :  nor  were  they 
wroog  in  so  doing,  subject,  however,  as  they  afterwards  began  to  see, 
to  am  ulaaiior  revision  of  these  spontaneous  generalisations  Siemselvesy 
the  piegiesaef  kaowledige  pointed  out  limita  to  Aem,  or  showed 
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their  truth  to  be  contingeDt  upon  some  other  circomstaiioe  not  origi« 
nally  attended  to.  It  will  appear,  I  think,  from  the  subsequent  part  of 
our  inquiry,  that  there  is  no  logicfd  fallacy  in  this  mode  of  proceeding  ; 
but  we  may  see  already  that  any  other  mode  is  rigorously  impracticMi- 
ble :  since  it  is  impossible  to  frame  any  scientific  method  of  induction* 
or  test  of  the  correctness  of  inductions,  unless  upon  the  hypothesis  that 
some  inductions  of  unquestionable  certainty  haTo  been  already  made. 

Let  us  revert,  for  instance,  to  one  of  our  fbnner  illustrations,  and 
consider  why  it  is  that,  with  exactly  the  same  amount  of  evidence, 
both  negative  and  positive,  we  did  not  reject  the  assertion  that  thqre 
are  black  swans,  ^ile  we  should  refuse  credence  to  any  testimony 
which  asserted  that  there  were  men  wearing  the'T  heads  tmdemeaui 
their  shoulders.  The  first  asseition  was  more  creoible  than  the  latter. 
But  why  more  credible  1  So  long  as  neither  phenomenon  had  been 
actually  witnessed,  what  reason  was  there  for  finding  ihe  one  harder 
to  be  believed  than  the  other  1  Apparently,  because  there  is  less  con* 
stancy  in  the  colors  of  animals,  than  in  the  general  structure  of  their 
internal  anatomy.  But  how  do  we  know  this?  Doubtless,  from 
experience.  It  appears,  then,  that  we  need  experience  to  infixm  ua, 
in  what  cases,  or  m  what  sorts  of  cases,  experience  is  to  be  relied 
upon.  Experience  must  be  consulted  in  order  to  learn  ficom  it  under 
what  circumstances  arguments  from  it  will  be  valid.  We  have  no 
ulterior  test  to  which  we  subject  experience  in  general ;  but  we  make 
experience  its  own  test.  Experience  testifies,  that  among  the  uni* 
formities  which  it  exhibits  or  seems  to  exhibit,  some  are  more  to  be 
relied  upon  than  others ;  and  miiformity,  therefore,  may  be  presumed, 
from  any  given  number  of  instances,  with  a  greater  degree  of  assurance, 
in  proportion'  as  the  case  belongs  to  a  class  in  which  the  uniformities 
have  hitherto  been  found  more  uniform. 

This  mode  of  correcting  one  generalization  by  means  of  another, 
a  narrower  generalization  by  a  wider,  which  common  sense  suggeata 
and  adopts  in  practice,  is  the  real  type  of  scientific  Induction.  All 
that  art  can  do  is  .but  to  give  accuracy  and  precision  to  this  process, 
and  adapt  it  to  all  varieties  of  cases,  without  any  essential  alteration  in 
its  principle. 

There  are  of  course  no  means  of  applying  such  a  test  as  that  above 
described,  unless  we  already  possess  a  general  knowledge  of  tho 
prevalent  character  of  the  uniformities  existing  throughout  nature. 
The  indispensable  foundation,  therefore,  of  a  scientific  formula  c£ 
induction,  must  be  a  survey  of  the  inductions  to  which  mankind  have 
been  conducted  in  unscientific  practice ;  with  the  special  purpose  of 
ascertaining  what  kinds  of  uniformities  have  been  found  perfectly 
invariable,  pervading  all  nature,  and  what  are  those  which  have  been 
found  to  vary  with  difierence  €)£  time,  place,  or  other  changeable 
circumstances. 

§  3.  The  necessity  of  such  a  survey  is  confirmed  by  the  considera* 
tion,  that  the  stronger  inductions  are  the  touchstone  to  which  w>e 
always  endeavor  to  bring  the  weaker.  If  we  find  any  means  oF 
deducing  one  of  the  less  strong  inductions  from  stronger  ones,  it: 
acauires,  at  once,  all  the  strength  of  those  from  which  it  is  deduced  ; 
ana  even  adds  to  that  strength ;  since  the  independent  experience  on. 
which  the  weaker  induction  previouriy  rested,  becomes 
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efidenee  of  the  tnidi  of  the  better  efitabHsbed  law  in  wbicb  it  is  now 
fooad  tobe  inohided.  We  may  have  inferred,  from  historical  evidence, 
that  the  nncoatroUed  government  of  a  monarchy,  of  an  aristocracy,  or 
of  the  majority,  will  commonly  be  a  tymnny :  bat  we  are  entitled  to 
rely  upon  this  generalization  with  much  greater  assurance  when  it  is 
riiown  to  be  a  corollary  from  still  better  established  truths;  the 
infirmity  of  human  nature,  and  the  impossibility  of  maintaining  the 
predoDunance  of  reason  and  conscience  over  the  selfish  propensities 
by  any  means  except  such  as  the  supposition  of  absolute  power  neces- 
Barily  exdudes.  It  is  at  the  same  tmie  obvious  that  even  these  great 
has  in  human  nature  derive  an  accession  of  evidence  from  the 
testimony  which  history  bears  to  the  effects  of  despotism.  The  strong 
induction  becomes  still  stronger  when  a  weaker  one  has  been  bound 
ap  with  it. 

On  the  other  hand,  if  an  induction  conflicts  with  stronger  inductions, 
or  witib  eonehisions  capable  of  being  correctly  deduced  mm  them,  then, 
unless  upoD  reoonsidenition  it  should  appear  that  some  of  the  stronger 
inductions  hove  been  stretched  too  fiir,  the  weaker  one  must  g^ve  way. 
The  opinion  so  long  prevalent  that  a  comet,  or  any  other  unusual  i^ 
pearanoe  in  the  heavenly  regions,  was  the  precursor  of  calamities  to 
mankindv  or  to  those  at  least  who  witnessed  it ;  the  belief  in  the  vera- 
city  of  the  oracles  of  Delphi  or  Dodona;  the  reliance  on  astrology,  or 
on  die  weatfaer-prof^ecies  in  almanacs ;  were  doubtless  inductions  sup- 
posed to  be  grounded  on  experience :  and  faith  in  such  delusions  seems 
qnite  capable  of  holding  out  against  a  great  multitude  of  failures,  pro- 
vided it  be  nourished  by  a  reasonable  number  of  casual  coincidences 
between  the  prediction  cmd  the  event  What  has  really  put  an  end  to 
these  insufficient  inductions,  is  their  inconsistency  with  the  stronger  in* 
dnctions  subsequently  obtained  by  scientific  inquiry,  respecting  the 
upon  which  terrestrial  events  really  depend ;  and  mere  those 
troths  have  not  yet  penetrated,  the  same  or  similar  delusions 
still  prevail. 

It  may  be  affirmed  as  a  general  principle,  that  all  inductions,  whether 
strong  or  weak,  which  can  be  connected  together  by  a  ratiocination,  are 
eoofirmatory  of  one  another :  while  any  which  lead  deductively  to  ccm* 
sequences  that  are  incompatible,  become  mutually  each  other's  test, 
allowing  that  one  or  other  must  be  eiven  up,  or,  at  least,  more  guard* 
edly  expressed.  In  the  case  of  inductions  which  confirm  each  other, 
the  one  which  becomes  a  conclusion  from  ratiocination  rises  to  at  least 
the  level  of  certainty  of  the  weakest  of  those  ficom  which  it  is  deduced ; 
while  in  general  all  are  more  or  less  increased  in  certainty.  Thus  the 
Tonicellian  experiment,  though  a  mere  case  of  three  more  general 
laws,  not  only  strengthened  greatly  the  evidence  on  which  those  laws 
rested,  but  converted  one  of  them  (the  weight  of  the  atmosphere)  from 
a  doubtful  generalization  into  one  of  the  best^established  doctrines  in 
the  range  of  physical  science. 

If^  then,  a  survey  of  the  uniformities  which  have  been  ascertained  to 
exist  in  nature,  should  point  out  some  which,  as  far  as  any  human  pur- 
pose requires  certainty,  may  be  considered  as  absolutely  certain  and 
absolutely  universal ;  then  by  means  of  these  umfoimities,  we  may  be 
able  to  raise  multitudes  of  other  inductions  to  the  same  point  in  the 
For  if  we  can  show,  witb  respect  to  an^  induction,  that  either 
be  true,  or  one  of  these  certain  and  umvenial  inductions  must 
Bb 
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admit  of  an  ezcepdon :  the  foimer  geBeralixadon  will  attain  the  aaine 
absolute  certainty  and  indefeasibleness  within  the  bounds  assigned  to 
it,  which  are  the  attributes  of  the  latter.  It  will  be  proved  to  be  a 
law ;  and  if  not  a  result  of  other  and  simpler  laws,  it  will  be  a  law  of 
nature. 

There  are  such  certain  and  uniTersal  inductions ;  and  it  is  beoaose 
there  are  such,  that  a  Logic  of  Induction  is  possible^ 


CHAPTER  V. 

OF  THE  LAW  OF  UNIVKRBAL  CAUBATIOIT. 


§  1.  Thb  phenomena  of  nature  exist  in  two  distinct  relations  to  one 
another;  that  of  simultaneity,  and  that  of  succession.  Eyoit  pbenooi- 
enon  is  related,  in  an  uniform  manneri  to  some  phenomena  that  coexist 
with  it,  and  to  some  that  have  preceded  or  will  follow  it 

Of  the  uniformities  which  exist  among  synchronous  phenomena,  the 
most  important,  on  every  account,  are  me  laws  of  number ;  and  next 
to  them  uose  of  space,  or  in  other  words,  of  extension  and  figure.  The 
laws  of  number  are  common  to  synchronous  and  successive  phenome- 
na. That  two  and  two  make  four,  is  eaually  true  whether  the  second 
two  follow  the  first  two  or  accompany  them.  It  is  as  true  of  days  and 
years  as  of  feet  and  inches.  The  laws  of  extension  and  fiffure,  (in  other 
words,  the  theorems  of  geometry,  fix>m  its  lowest  to  its  highest  branch- 
es,) are,  on  the  contrary,  laws  of  simultaneous  phenomena  only.  The 
various  parts  of  space,  and  of  the  objects  which  are  said  to  fiU  space, 
coexist^  and  the  unvarying  laws  whidi  are  the  subject  of  the  science 
of  geometry,  are  an  expression  of  the  mode  of  their  coexistence. 

This  is  a  clsss  of  laws,  or  in  other  words,  of  uniformities,  for  the  com- 
prehension and  proof  of  which  it  is  not  necessary  to  suppose  any  lapse 
of  time,  any  variety  of  fiicts  or  events  succeeding  one  another.    If  all 
the  objects  in  the  universe  were  unchangeably  fixed,  and  had  remained 
in  that  condition  from  eternity,  the  propositions  of  geometry  would  still 
be  true  of  those  objects.    All  things  which  possess  extension,  or  in  other 
words,  which  fill  space,  are  subject  to  geometrical  laws.    Possessing 
extension,  they  possess  figure,  possessing  figure,  they  must  poBeeaa 
some  figure  in  particular,  and  have  all  the  properties  which  geometry 
assigns  to  that  neure.    If  one  body  be  a  sphere  and  the  other  a  cylin- 
der, of  equal  height  and  diameter,  the  one  will  be  exactly  two-thirds 
of  the  other,  let  me  nature  and  quality  of  the  material  be  what  it  -will. 
Again,  each  body,  and  eaxh  point  of  a  body,  must  occupy  some  place 
or  position  among  other  bodies ;  and  the  position  of  two  bodiea   rela- 
tively to  each  other,  of  whatever  nature  tne  bodies  be,  may  be  iiner- 
rin^ly  inferred  fiK>m  the  position  of  each  of  them  relatively  to  any  third 
bociy. 

In  the  laws  of  number,  then,  and  in  those  of  space,  we  recognize, 
in  the  most  unoualified  manner,  the  rigorous  universality  of  which  -we 
are  in  quest.     Those  laws  hsre  been  in  all  ages  the  type  of  cert;idnty, 
the  standard  of  comparison  for  all  inferior  degrees  of  evidence.      T*heir 
invariability  is  so  perfect,  that  we  are  unable  even  to  conceive    aay 


LAW  OP  OATOATION.  196 

6xce(pdon  to  them ;  and  pUkMophen  bave  been  led,  altfaough  (as  I 
have  endeavored  to  show)  erroneously,  to  consider  their  evidence  as 
lying  not  in  experience,  but  in  the  original  oonstitntion  of  the  humaa 
intellect.  If,  therefore,  from  the  laws  of  space  and  number,  we  were 
able  to  deduce  uniformities  of  any  other  description,  this  would  be 
conclusive  evidence  to  us  that  those  other  uniformities  possessed  Uie 
game  degree  of  rigorous  certainty.  But  this  we  cannot  do.  From 
laws  of  space  and  number  alone,  nothing  can  be  deduced  but  laws  of 
space  ana  number. 

Of  all  truths  relating  to  phenomena,  the  most  valuable  to  us  are 
those  which  relate  to  the  order  of  their  succession.  On  a  knowledge 
of  these  is  founded  every  reasonable  anticipation  of  fhture  &ct8,  and 
whatever  power  we  possess  of  influencing  those  facts  to  our  advantage. 
Even  the  laws  of  geometiy  are  chiefly  otpractical  importance  to  us  as 
being  a  portion  of  the  premisses  from  which  the  order  of  the  succession 
of  pblBaomena  may  be  inferred. 

Inasmuch  as  the  motion  of  bodies,  the  action  of  forces,  and  the 
propagation  of  influences  of  all  sorts,  take  place  in  certain  lines  and 
ovei  definite  spaces,  the  properties  of  those  lines  and  spaces  are  an 
important  part  of  the  laws  to  which  those  phenomena  are  themselves 
subjecL  Moreover,  motions,  forcos,  or  other  influences,  and  times,  are 
nomerable  quantities;  and  the  properties  of  number  are  applicable  to 
them  as  to  all  other  things,  mt  although  the  laws  of  number  and 
^pace  are  important  elements  in  the  ascertainment  of  uniformities  of 
succession,  they  can  do  nothing  towards  it  when  taken  by  themselves. 
They  can  only  be  made  instrumental  to  that  purpose  when  we  combine 
with  them  additional  premisses,  expressive  of  uniformities  of  succession 
already  known.  By  taking,  for  instance,  as  premisses,  these  proposi- 
tioas:  that  bodies  acted  upon  by  an  instantaneous  force  move  with 
vufofim  velocity  in  straight  lines ;  that  bodies  acted  upon  by  a  con- 
tinuous  force  move  with  accelerated  velocity  in  straight  lines ;  and 
that  bodies  acted  upon  by  two  forces  in  different  directions  move  in 
the  diagonal'  of  a  parallelogram,  whose  sides  represent  the  direction 
and  quantity  of  those  forces ;  we  may  by  combining  these  truths  witii 
propositions  relating  to  the  properties  of  straight  lines  and  of  parallelo- 
grama,  (as  that  a  triangle  is  hidf  of  a  parallelogram  of  the  same  base 
and  altitude,)  deduce  another  important  uniformity  of  succession,  viz., 
that  a  body  moving  round  a  centre  of  force  describes  areas  proper- 
tioaal  to  the  times.  But  unless  there  had  been  laws  of  succession  in 
our  premisses,  there  could  have  been  no  truths  of  succession  in  our 
eoDcmsions.  A  similar  remark  mi^t  be  extended  to  every  other  class 
t^  phenomena  reaUy  peculiar ;  and,  had  it  been  attended  to,  would 
haie  prevented  many  chimerical  attempts  at  demonstrations  of  the 
indenionstrable,  and  explanations  of  what  cannot  be  explained. 

It  is  not,  therefore,  enough  for  us  that  the  laws  of  space,  which  are 
ooly  laws  of  simultaneous  phenomena,  and  the  laws  of  number,  which 
though  true  of  successive  pnenomena  do  not  relate  to  their  succession, 
poeseas  that  rigorous  certainty  and  universalis  of  which  we  are  in 
search.  We  must  endeavor  to  find  some  law  of  succession  which  has 
tfaoee  same  attributes,  and  is  therefore  fit  to  be  made  the  foundation  of 
for  discovering,  and  of  a  test  for  verifying,  all  other  uniformi- 
of  succession.  This  flindamental  law  must  resemble  the  truths  of 
in  their  most  remarkable  peculiarity,  that  of  never  being,  in 
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•ny  infitaaoe  wlifttever,  defirated  or  soBpended  by  «ny  cbange  of  dr- 
cttinfitancet. 

Now  aiiioiig  all  those  uniformidos  m  the  ^ucoeBsion  of  phenomena, 
which  common  obBenradon  is  sufficient  to  hrmg  to  liffht,  there  are  very 
lew  wUch  have  a]ky>  even  appasent,  pretension  to  uis  rigorous  inde- 
fbasibility :  and  of  those  few,  one  only  has  been  fennd  citable  of  com- 
pletely sustaining  it.  In  that  one,  however,  we  recognise  a  law  which 
IS  universal  also  in  another  sense ;  il  is  cooxtoisive  with  the  entire 
field  of  successive  phenomena,  all  instances  whatever  of  suecession 
being  examples  of  it.  This  law  is  Hie  Law  of  Causation.  It  is  an 
universal  truth  tliat  every  &ct  which  has  a  beginning  has  a  canse. 

This  generalization  may  appear  to  some  minds  not  to  amonnt  to 
much»  since  after  all  it  asserts  only  this :  *'  it  is  a  law,  that  every  event 
depends  upon  some  law."  We  must  not,  however,  conclude  mat  the 
generality  of  the  principle  is  merely  verbal :  it  will  be  found  upon 
mspectioQ  to  be  no  vague  or  unmeaning  assertion,  but  a  most  impcftt* 
ant  and  really  fundamental  trutlu 

I  2.  The  notion  of  Cause  being  the  root  of  the  whole  theory  of  Induo* 
tion,  it  is  indispensable  that  this  idea  should,  at  the  very  outset  of  ooi 
inquiry,  be,  with  the  utmost  practicable  degree  of  precision,  fixed  and 
determined.    If^  indeed,  it  were  necessary  for  the  purposes  of  induc- 
tive logic  that  the  strife  should  be  quelled,  which  nas  so  long,  tngod 
among  the  different  schools  of  metaphysicians,  respecting  the  arigin 
and  analysis  of  our  idea  of  causation ;  the  promulgation,  6r  at  Irast 
the  general  reception,  of  a  true  theory  of  mduction,  might  be  con* 
sidered  desperate,  for  a  long  time  to  come.     But  in  this  as  in  most 
other  respects,  the  science  of  the  Investigation  of  Truth  by  means  of 
Evidence,  has  no  need  to  borrow  any  premiases  from  the  science  of 
the  ultimate  constitution  of  the  human  mind,  except  such  as  hare  «t 
last,  though  often  after  long  controvOTsy,  been  incorporated  into  all  the 
existing  systems  of  mental  philosophy,  or  all  but  such  as  may  be  re- 
garded as  essentiallv  effete. 

I  premise,  then,  tnat  when  in  the  course  of  this  inquiry  I  speak  of 
the  cause  of  any  phenomenon,  X  do  not  mean  a  cause  which  is  noc 
itself  a  phenomenon ;  I  make  no  research  into  the  ultimate,  or  ootolo* 
gical  cause  of  anything.     To  adopt  a  distinction  familiar  in  the  wri- 
tines  of  the  Scotch  metaphysicians,  and  especially  of  Reid,  the  causes 
wiUi  which  I  concern  myself  are  not  efficient^  but  phyncal  causes. 
They  are  causes  in  that  sense  alone,  in  which  one  physical  fact  may  be 
said  to  be  the  cause  of  another.    Of  the  efficient  causes  of  phenomena, 
or  whether  any  such,  causes  exist  at  all,  I  am  not  called  upon  to  give 
an  opinion.     The  notion  of  causation  is  deemed,  by  the  schools  of 
metaphysics  most  in  vogue  at  the  present  moment,  to  imply  a  myste- 
rious and  most  powerfiu  tie,  such  as  cannot,  or  at  least  does  not,  exist 
between  any  physical  fact  and  that  other  physical  fact  upon  which  it  is 
invariably  consequent,  and  which  is  popularly  tenned  its  cause :  and 
thence  is  deduced  the  supposed  necessity  of  ascending  higher,  into  the 
essences  and  inherent  constitution  of  things,  to  find  the  true  cause,  the 
cause  which  is  not  only  followed  by,  but  actually  produces,  the  effecU 
No  such  necessity  exists  for  the  purposes  of  the  present  inquiry,  nor 
will  any  such  doctrine  be  found  in  the  following  pages.     But  neither 
will  thexe  be  found  anything  incompatible  with  it.     We  ar^  in  no  vrmy 
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eonoemed  in  the  quesdoiu  The  only  notkm  of  a  cao^,  which  the 
theory  of  induction  requires,  is  such  a  notion  as  can  be  gained  from 
experienoe.  The  Law  of  Causation,  the  recognition  of  which  is  die 
■nan  pillar  of  indnctiYe  phOosophy,  is  but  the  ftmiliar  truth,  that  inya- 
liability  of  saccesnoii  is  found  by  obaerration  to  obtain  between  eYerj 
&ct  in  nature  and  some  other  fact  which  has  preceded  it ;  ,indepeii^ 
eotly  of  all  consideration  respecting  the  ultimate  mode  of  production 
of j^enomena,  and  of  every  other  question  regarding  the  nature  of 
**  TliingB  in  themselyes/' 

Between  the  nhenomeaa,  then,  which  exist  at  any  iustanty  and  the 
phenomena  whicn  exist  at  the  succeeding  instant^  iken  is  an  invariable 
ordsr  of  succeaskm ;  and,  as  we  said  in  speaking  of  the  general  uni- 
finmity  of  the  course  of  nature,  this  web  is  composed  of  separate  fibres ; 
this  collective  order  is  made  up  of  partioular  sequences,  ootaining  inva* 
riahly  aaaong  4he  separate  parts.  To  certain  &cts,  certain  &cts  always 
do,  and,  as  we  believe,  always  will,  succeed.  The  invariable  antece- 
dent  is  termed  the  cause ;  the  invariable  consequent,  the  offset  And 
the  uaivenaHty  of  the  law  of  causation  conststs  in  this,  dmt  every  con- 
sequent is  connected  in  this  manner  with  some  particular  antecedent; 
cr  set  of  anteeedentB.  Let  ^  fact  be  what  it  may,  if  it  has  begun  to 
ezisti  it  wae  pieoeded  by  some  fact  or  facts,  with  which  it.  is  invaria* 
bly  cowieotea.  For  every  event,  there  exists  som^  comi»nation  of 
objects  or  evettta»  some  given  concurrence  <^  circumstances,  positive 
aiid  n^ative*  the  occurmioe  of  Mrhich  will  always  be  followed  by  that 
p4ienomenoe.  We  may  not  have  found  out  what  this  concurrence  of 
anmmstances  may  be ;  but  we  never  doubt  that  there  is  such  a  one, 
and  that  it  never  occurs  without  having  the  phenomenon  in  question 
as  its  effect  or  consequence.  Upon  the  universality  of  this  truth  de- 
pends the  possibility  of  reducing  the  inductive  process  to  rules.  The 
andouhted  assurance  we  have  that  there  is  a  law  to  be  found  if  we  only 
knew  how  to  find  it,  will  be  ae«i  presently  to  be  the  source  from  which 
tlie  canons  of  the  Inductive  Logic  derive  their  validity. 

§  3.  It  is  seldom,  if  ever,  between  a  consequent  mid  one  single  an- 
tecedent, that  th»  invariable  sequence  subsists.  It  is  usually  between 
a  coDseqaent  and  the  sum  of  several  antecedents ;  the  concumMwe  of 
them  aQ  being  requisite  to  produce,  that  is,  to  be  certain  of  bein^  fol- 
lowed by,  the  consequent.  In  such  cases  it  is  very  common  to  smgle 
oat  one  c«ily  of  the  antecedents  uader  the  denomination  of  Cause,  cidl- 
iag  the  iptbets  merely  Conditions.  Thus  if  a  man  eats  of  a  particular 
didh,  and  dies  in  consequence,  that  is,  would  not  have  died  if  he  had 
not  eaten  of  it,  people  would  be  apt  to  say  that  eating  of  that  dish 
vras  the  cause  of  his  death.  There  needs  not,  however,  be  any  inva- 
riable connexion  between  eating  of  the  dish  and  death ;  bat  there 
oartainly  is,  among  the  circumstances  *which  took  place,  some  eombi* 
natioA  or  other  won  which  deadi  is  invariably  consequent:  as,  for 
instance,  the  act  ofeatiDg  of  the  dish,  combined  with  aparticukr  bodily 
eoastitution,  a  patticttlar  state  of  present  health,  and  perhaps  even  a 
eertain  state  of  the  atmosphere ;  the  whole  of  whicn  circumstances 
peihafw  constituted  in  this  particular  case  the  condUians  of  the  phenom- 
CBon,  or  in  other  words  the  set  of  antecedents  which  determined  it, 
and  but  for  which  it  would  not  have  happened.  The  real  Canse,  is 
ti»  iriMte  of  these  aateoedentss  and  we  have,  phikisophscally  apeak* 
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ing^  no  right  to  gi^e  the  name  of  eauee  to  one  of  them,  exclusmfy  of 
the  otheni.     What,  in  the  case  we  have  suppoaed^  disguises  the  incor- 
lectnesa  of  the  expression,  is  this :  that  the  yarious  conditions,  except 
the  single  one  of  eating  the  food,  were  not  evenii  (that  is,  instantaneous 
changes,  or  successions  of  instantaneous  changes)  but  Hates,  possessing 
more  or  less  of  permanency  ;  and  might  therefore  have  preceded  the 
effect  by  an  indefinite  lengUi  of  duration,  for  want  of  the  event  which 
was  requisite  to  complete  the  required  cbncurrence  of  conditions : 
while  as  soon  as  that  event,  eating  the  food,  occurs,  no  other  cause  is 
waited  for,  but  the  effect  begins  immediately  to  take  place :  and  hence 
the  appearance  is  presented  of  a  more  immediate  and  closer  connexion 
between  the  effect  and  that  one  antecedent,  than  between  the  effect 
and  the  remadmng  conditions.    But  although  we  may  think  proper  to 
give  the  name  of  cause  to  that  one  condition,  the  fulfilment  of  which 
completes  the  tale,  and  brings  about  the  effect  vrithout  further  delay ; 
this  condition  has  really  no  closer  relation  to  the  effect  than  any  of  the 
other  conditions  has.     The  production  of  the  consequent  required 
that  they  should  all  exiti  innnediately  previous,  though  not  that  they 
should  aU  begin  to  exist  immediately  previous.     The  statement  of  the 
cause  is  incomplete,  unless  in  some  shape  or  other  we  introduce  all 
the  conditions.    A  man  takes  mercuty,  goes  out  of  doors,  and  catches 
cold.     We  say,  perhaps,  that  the  cause  of  his  taking  cold  was  ex- 
posure to  the  air.     It  is  clear,  however,  that  his  halving  taken  mercury 
may  have  been  a  necessary  condition  of  his  catching  cold;  and  though 
it  might  consist  with  usage  to  say  that  the  cause  of  his  attack  was  ex- 
posure to  the  air,  to  be  accurate  we  ought  to  say  that  the  cause  was 
exposure  to  the  air  while  under  the  effect  of  mercury. 

If  we  do  not,  when  aiming  at  accuracy,  enumerate  all  the  condi- 
tions, it  is  only  because  some  of  them  will  in  most  cases  be  under- 
stood vrithout  beinff  expressed,  or  because  for  the  purpose  in  view 
they  may  without  detriment  be  overlooked.  For  example,  when  we 
say,  the  cause  of  a  man's  death  was  that  his  foot  slipped  m  climbing  a 
ladder,  we  omit  as  a  thing  unnecessary  to  be  stated  the  circumstance 
of  his  weight,  though  quite  as  indispensable  a  condition  of  the  effect 
which  took  place.  vVhen  we  say  Uiat  the  assent  of  the  crown  to  a 
bill  makes  it  law,  we  mean  that  the  assent,  being  never  g^ven  until  all 
the  other  conditions  are  fulfilled,  makes  up  the  sum  of  me  conditions, 
although  no  one  now  regards  it  as  the  principal  one.  When  the  deci- 
sion of  a  legislative  assembly  has  been  detennined  by  the  casting  vote 
of  the  chairman,  we  oAen  say  that  this  one  person  was  the  cause  of  all 
the  effects  which  resulted  from  the  enactment.  Yet  we  do  not  really 
suppose  that  his  single  vote  contributed  more  to  the  result  than  that 
of  any  other  person  who  voted  in  the  affirmative ;  but,  for  the  purpose 
we  have  in  view,  which  is  that  of  fixing  him  with  the  responsibility,  the 
share  which  any  other  person  took  in  the  transaction  is  not  material. 

In  all  these  instances  the  iact  which  was  dignified  by  the  name  of 
cause,  was  the  one  condition  which  came  last  into  existence.  But  it 
must  not  be  supposed  that  in  the  employment  of  the  term  this  or  any 
other  rule  is  always  adhered  to.  Nothing  can  better  show  the  absence 
of  any  scientific  ground  for  the  distinction  between  the  cause  of  a  phe- 
nomenon and  its  conditions,  than  the  capricious  manner  in  which  yre 
select  from  among  the  concUtions  that  wnich  we  choose  to  denominate 
the  cause.    However  numerous  the  conditions  may  be,  there  is  hardly 
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any  of  them  wbich  may  not,  according  to  the  porpoae  of  oor  immediate 
discoime,  obtain  that  nominal  preeminence.  This  will  be  seen  l^ 
analyzing  the  conditions  of  some  one  familiar  phenomenon.  For 
example,  a  stone  thrown  into  water  faBs  to  the  bottom.  What  are  the 
conditions  of  this  event  t  In  the  first  place  diere  must  be  a  stone,  and 
water,  and  the  stone  must  be  thrown  mto  the  water ;  but,  these  soppo- 
sidons  fbrming-  part  of  the  enunciation  of  the  phenomenon  itseff,  to 
include  them  also  among  the  conditions  would  be  a  vicious  tautology, 
md  this  class  of  conditions,  therefore,  have  never  received  the  name  of 
cause  from  any  but  the  schoolmen,  by  whom  they  were  called  the  ma- 
teria/ cause,  cauui  tnaieriaiu.  The  next  condition  is,  there  must  be 
an  earth :  and  accordingly  it  is  often  said,  that  the  fall  of  a  stone  is 
caused  by  the  earth ;  or  by  a  power  or  property  of  the  earth,  or  a  fiiroe 
exerted  by  the  earth,  all  of  which  are  merely  roundabout  ways  of  say- 
ing that  it  is  caused  by  the  earth ;  or,  lastly,  the  earth's  attraction ;  which 
aho  is  only  a  technical  mode  of  saying  that  the  earth  causes  the  motion, 
with  the  flidditional  particularity  that  the  motion  is  tauHirdi  the  earth, 
which  is  not  a  character  of  the  cause,  but  of  the  effect  Let  us  now 
pass  to  another  condition.  It  is  not  enough  that  the  earth  should  exist; 
die  body  must  be  within  that  distance  from  it,  in  which  the  earth's 
attraction  preponderates  over  that  of  any  other  body.  Accordingly  we 
may  say,  ana  the  expression  would  to  confessedly  correct,  that  Hm 
cause  of  the  stone's  famng  is  its  being  taithin  the  sphere  of  the  earthf 
attraction.  We  proceed  to  a  further  condition.  The  stone  is  inimersed 
in  vrater :  it  is  therefore  a  condition  of  its  reaching  the  ground,  that  its 

rlfic  g^vity  exceed  that  of  the  surrounding  flmd,  or  m  other  wends 
it  surpass  in  weight  an  equal  volume  of  water.  Accordingly,  any 
one  would  be  acknowledged  to  speak  correctly  who  said,  that  the  cause 
of  the  stone's  going  to  the  bottom  is  its  exceeding  in  specific  gravity 
the  fluid  in  which  it  is  immersed. 

Thus  we  see  that  each  and  every  condition  of  the  phenomenon  may 
be  taken  in  its  turn,  and  with  ecjual  propriety  in  common  parlance,  but 
with  equal  impropriety  in  scientific  discourse  may  be  spoken  of  as  if 
it  were  the  entire  cause.  And  in  practice  that  particular  condition  is 
usually  styled  the  cause,  whose  share  in  the  matter  is  superficially  the 
most  conspicuous,  or  whose  requisiteness  to  the  production  of  die  effect 
we  happen  to  be  insisting  upon  at  the  moment.  So  great  is  the  force 
of  this  last  consideration,  that  it  ofben  induces  us  to  give  the  name  of 
cause  even  to  one  of  the  negative  conditions.  We  say,  for  example. 
The  cause  of  the  army's  being  surprised  was  the  sentmel's  bein?  off 
his  post.  But  since  the  sentinel's  absence  was  not  what  created  die 
enemy,  or  made  the  soldiers  to  be  asleep,  how  did  it  cause  them  to  be 
surprised  1  All  that  is  really  meant  is,  uiat  the  event  would  not  have 
happened  if  he  had  been  at  his  duty.  His  being  'off  his  post  was  no 
producing  cause,  but  the  mere  absence  of  a  preventing  cause :  it  was 
simply  equivalent  to  his  non-existence.  From  nothing,  from  a  mere 
negation,  no  consequences  can  proceed.  All  effects  are  cozmected,  by 
the  law  of  causation,  with  some  set  ofpantive  conditions ;  negative  ones, 
it  is  true,  being  almost  always  required  in  addition.  In  other  words, 
every  fact  or  phenomenon  which  has  a  beginning,  invariably  arises 
when  some  certain  combination  of  positive  facts  exists,  provided  cer- 
tain other  positive  facts  do  not  exist 

Since,  then,  mankind  are  accustomed,  with  acknowledged  propriety 
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ao  far  as  die  ozdinances  of  language  are  concerned^  to  give  tlie  name 
of  cause  to  almost  any  one  of  tbe  conditions  of  a  phenomenon,  or  anj 
portion  of  the  whole  number,  arbitrarily  selectee^  without  excepting 
even  those  conditions  which  are  purely  negative,  and  in  themselves 
incapable  of  causing  anything ;  it  will  probably  be  admitted  without 
longer  discussion,  that  no  one  o£  the  conditions  has  more  claim  to  that 
title  than  another,  and  that  the  real  cause  of  the  phenomenon  is  the  as- 
semblage of  all  its  conditions.  There  is,  no  doubt,  a  tendency  (which 
our  iiiBt  example,  that  of  death  from  taking  a  particular  food,  suffi- 
ciently illustrates)  to  associate  the  idea  of  causation  with  the  proximate 
antecedent  event,,  rather  ,than  with  any  of  the  antecedent  eUUes,  or 
permanent  &Gts,  which  may  happen  also  to  be  conditions  of  the  phe- 
nomenon ;  the  reason  being  that  the  event  not  only  exists^  but  begins 
to  exist  immediately  previous :  while  the  other  conditions  may  have 
preexisted  for  an  indefinite  time.  And  this  tendency  shows  itself  very 
visibly  in  the  different  logical  fictions  which  are  resorted  to  even  by 
philosophers,  to  avoid  the  necessity  of  givix^  the  nanae  of  cause  to 
anything  which  had  existed  fi)r  an  indeterminate  length  of  time  before 
the  effect.  Thus,  rather  than  say  that  the  earth  causes  the  &U  of 
bodies,  they  ascribe  it  to  2l  force  exerted  by  the  earth,  or  an  oUractiim 
by  the  earui,  abstractions  which  they  can  represent  to  themselves  as 
exhausted  by  each  effort,  and  therefore  constituting  at  each  successive 
instant  a  firesh  act,  simultaneous  with,  or  only  immediately  preceding, 
the  effect.  Inasmuch  as  the  coming  of  the  circumstance  which  com- 
pletes the  assemblage  of  conditions^  is  a  change  or  event,  it  thenco 
happens  that  an  event  is  always  the  antecedent  in  closest  apparent 
proximity  to  tbe  consequent :  and  this  may  account  for  the  lUusioii 
which  disposes  us  to  look  upon  the  proximate  event  as  standing  more 
peculiarly  in  the  position  of^a  cause  than  any  of  the  antecedent  states. 
But  even  this  peculiarity  of  being  in  closer  proximity  to  the  effect 
than  anv  other  of  its  conditions,  is,  as  we  have  already  seen,  &r 
from  bemg  necessary  to  the  common  notion  of  a  cause ;  with  which 
notion,  on  die  contrary*  ^y  one  of  the  conditions,  either  positive  or 
negative,  b  fi»imd,  upon  occasion,  completely  to  accord* 

The  cause,  then,  philosophically  speaking,  is  the  sum  total  of  the  con- 
ditions, positive  and  negative,  taken  together ;  the  whole  of  the  contin- 
gencies of  every  description,  which  oeing  realized,  the  consequent 
mvariably  follows.  The  negative  conditions,  however,  of  any  phenom- 
enon, a  special  enumeration  of  which  would  g^ierally  be  very  prolix« 
may  be  all  summed  up  under  one  head,  namely,  the  absence  of  pre- 
venting or  counteracting  causes.  The  convenience  of  this  mode  of 
expression  is  grounded  mainly  upon  the  fact,  that  the  effects  of  anj 
cause  in  counteracting  another  cause  may  in  most  cases  be,  ivith  strict 
scientific  exactness,  regarded  as  a  mere  extension  of  its  own  proper  and 
separate  effects.  If  gravity  retards  the  upward  motion  of  a  projectilfi^ 
and  deflects  it  into  a  parabolic  trajectory,  it  produces,  in  so  doing,  tfaa 
very  same  kind  of  effect,  and  even  (as  mathematicians  know)  the  same 
Quantity  of  effect,  as  it  does  in  its  ordinarv  operation  of  causing  the 
tall  of  bodies  when  simply  deprived  of  their  support.  If  an  alkaline 
solution  mixed  with  an  acid  destroys  its  sourness,  and  prevents  it  froxn 
reddenin?  vegetable  blues,  it  is  because  the  specific  e&ct  of  the  alkaJi 
is  to  combine  with  the  acid,  and  form  a  compound  with  totally  different 
qualities.    This  property,  which  causes  of  all  descriptions  possesBy  of 
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mpfestiag  tbe  eflfocts  of  other  causes  by  virtue  (for  the  most  part)  of 
uie  same  laws,  accordiiig  to  which  they  produce  their  own,*  enables 
us,  by  establi^iia^  the  general  axiom  that  all  causes  are  liable  to  be 
counteracted  in  ueir  efifects  by  one  another,  to  dispense  with  the  con 
sideradon  of  negative  conditions  entirely,  and  limit  the  notion  of  cause 
to  the  assemblage  of  the  positive  conditions  c^  Che  phenomenon :  one 
negative  condition  invariably  understood,  and  the  same  in  all  instances 
(namely,  the  absence  of  all  counteracting  causes)  being  sufficient,  along 
ivith  the  sum  of  the  positive  conditions,  to  make  up  the  whole  set  of 
arcumstances  JMpoa  which  the  phenomenon  is  dependent.  ^ 

$  4.  Among  the  positive  oonditions,  as  we  have. seen  that  there  are 
some  to  which,  in  common  parlance,  the  tenn  cause  is  more  readily 
and  frequently  awarded,  so  there  are  others  to  which  it  is,  in  ordinary 
circumstances,  refused.    In  most  cases  of  causation  a  distinction  is 
commonly  drawn  between  something  which  acts,  and  some  other  thing 
which  is  acted  upon,  between  an  agaU  and  a  jjHUienL    Both  of  these, 
it  would  be  umversally  allowed,  are  conditions  of  the  phenomenon ; 
but  it  would  be  thought  absurd  to  call  the  latter  the  cause,  that  title 
being  reserved  for  the  former.     The  distinction,  however,  vanishes  on 
examination,  or  rather  is  £>und  to  be  only  verbal ;  arising  from  an  in- 
cident of  mere  expression,  namely,  that  the  object  said  to  be  acted  upan^ 
md  which  is  considered  as  the  scene  in  which  the  effect  takes  place,  is 
commonly  included  in  the  phrase  by  which  the  effect  is  spdLen  of,  so 
that  if  it  were  also  reckoned  as  part  of  the  cause,  the  seeming  incon- 
gruity would  arise  of  its  being  supposed  to  cause  itself.    In  the  in- 
ttance  which  we  have  already  had,  oi  falling  bodies,  the  question  was 
thus  put : — ^What  is  the  cause  which  makes  a  stone  fall  1  and  if  the 
answer  had  been  "  the  stone  itself,"  the  expression  would  have  been 
in  apparent  contradiction  to  the  meaning  of  the  word  cause.     The 
stone,  therefore,  is  conceived  as  the  j^atient,  and  the  earth  (or,  accord- 
ing to  the  common  and  most  ui^hilosophical  practice,  some  occult 
oaality  of  the  earth)  is  represented  as  the  agent,  or  cause.    But  that 
mere  is  nothing  fundamental  in  the  distinction  may  be  seen  fix>m  this, 
that  if  we  do  but  alter  the  mere  wording  of  the  question,  and  express 
it  dms.  What  is  the  cause  which  produces  vertical  motion  towards  the 
eardi  I  we  mig^t  now,  without  any  incongruity,  speak  of  the  stone  or 
odier  heavy  body  as  the  agent,  ndiich,  by  virtue  of  its  own  laws  or 
properties,  commences  movhig  towards  the  earth ;  although  to  save  the 
established  doctrine  of  the  inactivity  of  matter,  men  usually  prefer  here 
also  to  as^be  the  effect  to  an  occult  quality,  and  say  that  me  caase  is 
not  die  stone  itself,  but  the  weight  or  gravitation  of  the  sKme. 

^Tliere  are  m  few  ezceptioni ;  for  time  are  some  propertras  of  objecta  which  seem  to  be 
inaij  preventive ;  aa  the  paopei^  ef  opaooe  bodiea,  bf  which  they  intercept  the  paaaafe 
ef  liffaL  This,  ao  £u  aa  we  are  aSle  tonnaerstand  it,  apoeara  an  inatance  not  of  one  caoae 
eoanieractinff  another  by  the  aame  Uw  whereby  it  proaucea  ita  own  effecta,  but  of  an 
agency  which  manifeata  itaelf  in  no  other  way  than  in  defeating  the  effecta  of  another 
■giinrj  If  we  knew  apon  what  other  relationa  to  light,  or  upon  what  peculiaritiea  of 
ibiKtare  opacity  dependa,  we  might  find  that  this  ia  only  an  apparent,  not  a  real,  eicep* 
tion  to  the  general  nroposition  in  the  text.  In  any  caae  it  needa  not  affect  the  practical 
a|iptication.  The  rormnla  which  inclndea  all  the  negative  conditiona  of  an  eflfect  in  the 
angle  one  of  the  abaence  of  counteracting  causes,  is  not  violated  by  such  cases  as  this ; 
although,  if  all  counteracting  agencies  were  of  this  description,  there  would  be  no  pur- 
pose aerved  by  employing  the  Iwmula,  since  we  should  still  have  to  enumerate  specially 
ihe  negative  cenditiona  of  each  phenomenon,  instead  of  regarding  them  aa  impliciUy  coo- 
^m  the  poaiUve  lawa  of  the  variooa  other  agenciea  in  nature. 
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Thoee  who  have  contended  for  a  radical  disdnction  between  agent 
and  patient,  have  generally  conceived  the  agent  as  that  which  causes 
some  state  of,  or  some  change  in  the  state  of,  another  object  which  is 
called  the  patient     But  a  htde  reflection  will  show  that  the  license 
we  assume  of  speaking  of  phenomena  as  iiaiet  of  the  various  objects 
which  take  part  in  them,  (an  artifice  of  which  so  much  use  has  been 
made  by  some  philosophers,  Brown  in  particular,  for  the  apparent 
explanation  of  phenomena,)  is  simply  a  sort  of  logical  fiction,  usefiil 
sometimes  as  one  among  several  modes  of  expression,  but  which 
should  never  be  supposed  to  be  the  statement  of  a  philosophical  truth. 
Even  those  of  the  attributes  of  an  object  which  might  seem  with 
gpreatest  propriety  to  be  csilled  states  of  the  object  itself,  its  sensible 
qualities,  its  color,  hardness,  shape,  and  the  like,  are,  in  reality,  (as  no 
one  has  pointed  out  more  clearly  dian  Brown  himself,)  phenomena  of 
causation,  in  which  the  substance  is  distinctly  the  agent,  or  producing 
cause,  the  patient  being  our  own  organs,  and  those  of  other  sentient 
beines.     what  we  call  the  states  of  objects,  are  always  sequences  into 
which  those  objects  enter,  TOnerally  as  antecedents  or  causes;  and 
things  are  never  more  active  tnsa  ii^fhe  production  of  those  phenomena 
in  vniich  they  are  said  to  be  acted  upon.     Thus,  in  the  last  example, 
that  of  a  sensation  produced  in  our  organs,  are  not  the  laws  of  our 
organization,  and  even  those  of  our  minds,  as  directly  operative  in 
determining  the  eifect  produced,  as  the  laws  of  the  outward  object  1 
Though  we  call  prussic  acid  the  agent  of  a  man's  death,  are  not  the 
whole  of  the  vitfd  and  organic  properties  of  the  patient  as  actively 
instrumental  as  the  poison,  in  uie  chain  of  effects  which  so  rapidly 
terminates  his  sentient  existence?     In  the  process  of  education,  we 
may  call  the  teacher  the  agent,  and  the  scholar  only  the  material  acted 
upon ;  yet  in  truth  all  the  facts  which  preexisted  ui-  the  scholar's  mind 
exert  either  cooperating  or  counteracting  agencies  in  relation  to  the 
teacher's  efforts.     It  is  not  light  alone  which  is  the  agent  in  vision,  but 
light  coupled  with  the  activeproperties  of  the  eye  and  brain,  and  with 
those  of  the  visible  object.     The  distinction  between  agent  and  patient 
is  merely  verbal :  patients  are  always  agents ;  in  a  great  proportion, 
indeed,  of  all  natural  phenomena,  they  are  so  to  such  a  degree  as 
to  react  most  forcibly  upon  the  causes  which  acted  upon  them:  and 
even  when  this  is  not  the  case,  they  contribute,  in  the  same  manner  aa 
any  of  the  other  conditions,  to  the  production  of  the  effect  of  whicli 
they  are  vulgarly  treated  as  the  mere  theatre.    All  the  positive  con- 
ditions of  a  phenomenon  are  alike  agents,  alike  active ;  and  in  any 
expression  oi  the  cause  which  professes  to  be  a  complete  one,  none  of 
them  can  with  reason  be  excluded,  except  such  as  have  already  been 
implied^n  the  words  used  for  describing  the  effect;  nor  by  including 
even  these  would  there  be  incurred  any  but  a  merely  verbal  inooxi* 
aistency. 


$  5.  It  now  remains  to  advert  to  a  distinction  which  is  of  first-i 
importance  both  for  clearing  up  the  notion  of  cause,  and  for  obviatixi^ 
a  very  specious  objection  often  made  against  the  view  which  we  ha^ve 
taken  of  the  subject. 

When  we  define  the  cause  of  anything  (in  the  only  sense  in  whicH 
the  present  inquiry  has  any  concern  with  causes)  t'  be  "  the  anteced^zn 
which  it  invariably  follows,"  we  do  not  use  th     phrase  as  axac^y 
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•jftonjinoiuB  with  **  the  anlecedent  which  it  inTariably  hat  followed  in 
our  past  experience."  Such  a  mode  of  viewing  causation  would  be 
liable  to  the  objection  very  plausibly  urged  by  Dr.  Reid,  namely,  that 
according  to  this  doctrine  night  must  be  the  cause  of  day»  and  day  the 
cause  of  night ;  since  these  phenomena  have  invariably  succeeded  one 
another  from  the  beginning  of  the  world.  But  it  is  necessary  to  our 
using  the  word  cause,  that  we  should  believe  not  only  that  the  ante- 
cedent always  Aa#  been  followed  by  the  consequent,  but  that,  as  long 
as  the  present  constitution  of  things  endures,  it  always  teill  be  so.  And 
this  would  not  be  true  of  day  and  night.  We  do  not  believe  that  night 
will  be  followed  by  day  under  any  imaginable  circumstances,  but  only 
that  it  will  be  so,  promded  the  sun  rises  above  the  horizon.  If  the  sun 
ceased  to  rise,  which,  for  aught  we  know,  may  be  perfectly  compatible 
with  the  general  laws  of  matter,  night  would  be,  or  might  be,  etemaL 
On  the  other  hand,  if  the  sun  is  above  the  horizon,  his  light  not  extinct, 
and  no  opaque  body  between  us  and  him,  we  believe  firmly  that  unless 
a  change  takes  place  in  the  properties  of  matter,  this  combination  of 
antecemnts  will  be  followed  by  the  consequent,  day ;  that  if  the  com- 
bination ci  antecedents  could  be  indefinitely  prolonged,  it  would  be 
always  day ;  and  that  if  the  same  combination  had  always  existed,  it 
would  always  have  been  day,  quite  independently  of  night  as  a  previous 
condition.  Therefore  is  it  Uiat  we  do  not  call  night  the  cause,  nor  even 
a  condition  of  day.  The  existence  of  the  sun  (or  some  such  luminous 
body),  and  there  being  no  opaque  medium  in  a  straight  line*  between 
diat  body  and  the  part  of  the  eaith  where  we  are  situated,  are  the  sole 
conditions ;  and  the  union  of  these,  without  the  addition  of  any  super- 
flooos  circumstance,  constitutes  the  cause.  This  is  what  writers  mean 
when  they  say  that  the  notion  of  cause  involves  the  idea  of  necessity. 
If  there  be  any  meaning  which  confessedly  belongs  to  the  term  neces- 
sity,  it  is  unconditiianalneM.  That  which  is  necessary,  that  which  muH 
be,  means  that  which  will  be,  whatever  supposition  we  may  make  in 
regard  to  all  other  things.  The  succession  of  day  and  night  evidently 
is  not  necessary  in  this  sense.  It  is  conditional  upon  the  occurrence  of 
other  antecedents.  That  which  wiU  be  followed  oy  a  given  consequent 
when,  and  only  when,  some  third  circumstance  ako  exists,  is  not  the 
cause,  even  although  no  case  should  have  ever  occurred  in  which  the 
phenomenon  took  place  without  it. 

Invariable  sequence,  therefore,  is  not  synonymous  with  causation, 
onless  the  sequence,  besides  being  invariable,  is  unconditionali  There 
are  sequences  as  uniform  in  past  experience  as  any  others  whatever, 
wfaidi  yet  we  do  not  regard  as  cases  of  causation,  but  as  conjunctions, 
in  some  sort  accidental  Such,  to  a  philosopher,  is  that  of  day  and 
night  The  one  might  have  existed  n>r  any  length  of  time,  and  the 
other  not  have  followed  the  sooner  for  its  eitistence ;  it  follows  only  if 
certain  other  antecedents  exist ;  and  where  those  antecedents  existed, 
it  would  follow  in  any  case.  No  one,  probably,  ever  called  night  the 
cause  of  day ;  mankind  must  so  soon  have  arrived  at  the  very  obvious 
generalization,  that  the  state  of  general  illumination  which  we  call  day 

^  I  Dse  the  words  '*  ttraight  fine"  for  breTity  and  eimplicity.  In  reality  tlie  line  in  qnee. 
In  is  not  exactly  straulit,  for,  from  the  eflecta  of  refraction,  we  actually  aee  the  son  for  a 
abai  mterral  during  which  the  opaque  maaa  of  the  earth  is  inteipoaed  in  a  direct  line  be- 
tween the  son  and  our  eyes ;  thus  realizing,  though  but  to  a  limited  extent,  the  coveted 
ilarideratom  of  seeing  roond  a  comer. 
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would  follow  tke  praflonoe  of  a  raffioiently  loiniiioiiB  body,  whether 
daricness  had  preceded  or  not. 

We  may  define,  therefore,  the  cause  of  a  phenomenon  to  be  the  an- 
tecedent, or  the  concurrence  of  antecedents,  upon  which  it  is  invariably 
and  unconditianaUy  consequent.  •  Or  if  we  adopt  the  convenient  modi- 
fication of  the  meaning  of  the  word  cause,  which  confines  it  to  the  as- 
semblage of  positive  conditions,  without  the  negative,  then  instead  of 
*'  unconditionally,"  we  must  say,  *'  subject  to  no  odier  than  negative 
conditions." 

It.  is  evident,  that  from  a  limited  number  of  unconditional  sequences, 
there  wiU  result  a  much  greater  number  of  conditional  ones.  Certain 
causes  being  given,  that  is,  certain  antecedents  which  are  uncondition- 
ally foUowM  oy  certain  consequents ;  the  mere  coexistence  of  theee 
causes  will  give  rise  to  an  unlimited  number  of  additional  uniformities. 
If  two  causes  exist  together,  the  effects  of  both  will  exist  together ; 
and  if  many  causes  coexist,  these  causes  ^by  what  we  shall  term  hero- 
i&er,  the  mtermixture  of  their  laws)  will  give  rise  to  new  effects, 
accompanying  or  succeeding  one  another  in  some  particular  order, 
which  ordOT  will  be  invariable  while  the  causes  continue  to  coexist,  bat 
no  longer.  The  motion  of  the  earth  in  a  given  orbit  round  the  sun  is 
a  series  of  cbanges  which  follow  one  anocber  as  antecedents  and  con- 
sequents, and  will  continue  to  do  so  while  the  sun's  attraction,  and  the 
force  with  which  the  earth  tends  to  advance  in  a  direct  line  through 
space,  continue  to  coexist  in  t&e  same  quantities  as  at  present.  But 
viuy  either  of  these  causes,  and  the  unvarying  succession  of  motions 
would  cease  to  take  place.  The  series  of  the  earth^s  motions,  there* 
fore,  liiough  a  case  of  sequence  invariable  within  the  limits  of  hunnui 
experience,  is  not  a  case  of  causation.     It  is  not  unconditional. 

To  distanghi^  these  eondidonally  uniform  sequences  firom  those 
which  are  uniform  unconditionally ;  to  ascertain  whether  an  apparently 
invariable  antecedent  of  some  consequent  is  really  one  of  its  conditions, 
or  whether,  in  the  absence  of  that  antecedent,  the  effect  would  equally 
have  followed  fit>m  seme  other  portion  of  the  circumstances  which  are 
present  whenever  it  occurs ;  b  a  principal  part  of  the  great  problem 
of  Induction ;  and  is  one  of  those  questions,  the  principles  of  tne  solu- 
tion of  which  wiU,  it  is  to  be  hoped,  result  fix>m  the  mquiry  we  have 
undertaken. 

§  6.  Does  a  cause  always  stand  wUh  its  e&ct  in  the  relation  of  an* 
tecedent  and  consequent!  Do  we  not  ofl»n  say  of  two  simultaneous 
facts  that  they  are  cause  and  efieot— as  when  we  say  that  fire  is  the 
cause  of  warmth,  the  sun  and  moisture  the  cause  of  vegetation,  and  the 
Uke  t  It  is  ceitain  that  a  c;a«se  does  not  necessarilv  perish  because 
its  efiect  has  been  produced;  the  two,  therefore,  io  very  generally 
ooexist;  and  tfaero  aie  some  mpeamnoes,  and  some  common  exjiTDa* 
sions,  seeming  to  in^ly  eoc  only  that  causes  may,  but  that  ttiey  must, 
be  contemporaneous  vmh  their  eSiscts.  CenanU  camsA^  ctttat  et  ^^!m> 
tetf,  has  been  a  dogma  of  the  schools :  the  necessity  far  the  continued 
existence  of  the  cause  in  order  to  the  continuance  of  the  effect,  seems 
to  have  been  once  a  general  doctrine  among  philosophers.  Mr.  Whe> 
well  observes  that  Kepler's  numerous  attempts  to  account  for  the 
motion  of  the  heavenly  bodies  on  mechanical  principles,  were  rendered 
abortive  by  his  always  supposing  that  the  force  which  set  those  bodiee 
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hi  motion  maet  continue  to  operate  in  order  to  Iceep  up  tbe  motion 
wbidi  it  at  first  produced.  Yet  there  were  at  all  times  many  familiar 
instances  in  open  contradiction  to  tbis  supposed  axiom.  A  coup  de 
toUU  firtve»  a  man  a  brain  fever :  will  the  rarer  go  off  as  soon  as  he  is 
moTod  out  of  the  sunshine  ?  A  swoid  is  run  through  his  body  :  must 
the  sword  remain  in  his  body  in  order  that  he  may  continue  deadt 
A  ploughshare  once  made,  remains  a  ploughshare,  without  any  contin- 
uance of  heating  and  hammering,  and  even  after  the  man  who  heated 
and  hammered  it  has  been  gathered  to  his  fathers.  On  the  other  hand, 
the  pressure  which  forces  up  the  mercury  in  an  exhausted  tube  must 
be  continued  in  order  to  sustain  it  in  the  tube.  This  (it  may  be 
replied,)  is  because  another  force  is  acting  without  intermission,  the 
force  of  gravitv,  which  would  restore  it  to  its  level,  unless  counter- 
poised by  a  rorce  equally  constant.  But  again;  a  tight  bandi^ 
causes  pain,  which  pain  wiU  sometimes  go  off  as  soon  as  the  bandage 
is  removed.  The  illumination  which  the  sun  diflfuses  over  the  earth 
ceases  when  the  sun  goes  down. 

The  solution  of  these  difficulties  will  be  found  in  a  very  simple  dis- 
tinction. The  conditioiis  which  are  necessaiy  for  the  first  production 
of  a  phenomenon,  are  occasionally  also  necessary  for  its  continuance ; 
but  more  commonly  its  continuance  requires  no  condition  except  neg- 
ative ernes.  Most  thines,  once  produced,  continue  as  they  are,  until 
something  changes  or  destroys  them ;  but  some  require  the  permanent 
presence  of  the  agencies  which  produced  them  at  first.  These  may, 
if  we  please,  be  considered  as  instantaneous  phenomena,  requiring  to 
be  renewed  at  each  instant  by  the  cause  by  which  they  were  at  first^ 
generated.  Accordingly,  the  illumination  of  any  given  point  of  space 
has  always  been  looked  upon  as  an  instantaneous  fact,  which  perishes 
md  is  perpetually  renewed  as  long  as  the  necessary  conditions  subsist. 
If  we  adopt  this  language  we  are  enabled  to  avoid  admitting  that  the 
continuance  of  the  cause  is  ever  required  to  maintain  the  eroct.  We 
may  say,  it  is  not  required  to  maintain  but  to  reproduce  the  effect,  or 
else  to  counteract  some  force  tending  to  destroy  it.  And  this  may  be 
a  convenient  phraseology.  But  it  is  only  a  phraseology.  The  fact 
remains,  that  in  some  cases  (though  these  are  a  minority),  the  continu- 
ance of  the  conditions  which  produced  an  effect  is  necessary  to  the 
continuance  of  the  effect. 

As  to  the  ulterior  question,  whether  it  is  strictly  necessary  that  the 
cause,  or  assemblage  of  conditions,  should  precede,  by  ever  so  short  an 
instant,  the  production  of  the  effect,  (a  question  raised  and  argued  with 
much  ingenuity  by  a  writer  from  whom  we  have  quoted,*)  we  think 
the  inquiry  an  unimportant  one.  There  certainly  are  cases  in  which 
the  eflfect  follows  without  any  interval  perceptible  to  our  foculties ;  and 
when  there  is  an  interval  we  cannot  tell  oy  how  many  intermediate 
finks  imperceptible  to  us  that  interval  may  really  be  filled  up.  But 
even  granting  that  an  effect  may  commence  simultaneously  with. its 
cause,  the  view  I  have  taken  of  causation  is  in  no  way  practically  af* 
iected.  Whether  the  cause  and  its  effect  be  necessarily  successive  or 
not,  causation  is  sttU  the  law  of  the  succession  of  phenomena.  Every- 
thing which  begins  to  exist  must  have  a  cause ;  wnat  does  not  beein  to 
exist  does  not  need  a  cause ;  what  causation  has  to  account  for  u  the 

*  Tlie  reviewer  of  Mr.  Whewell  in  the  QMntir^  Rtmm, 
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origin  of  phenomena,  and  all  the  ^accessions  of  phenomena  must  be 
lesolyable  into  causation.  These  are  the  axioms  of  our  doctrine.  If 
these  be  granted,  we  can  afford,  though  I  see  no  necessity  for  doing 
so,  to  drop  the  words  antecedent  and  consequent  as  applied  to  cause 
and  effect.  I  have  no  objection  to  define  a  cause,  the  assemblage  of 
phenomena,  which  occurring,  some  other  phenomenon  invariably  com« 
mences,  or  has  its  origin.  liVhether  the  effect  coincides  in  point  of 
time  with,  or  immediately  follows,  the  hindmost  of  its  conditions, 
is  immaterial.  At  all  events  it  does  not  precede  it ;  and  when  we  are 
in  doubt,  between  two  coexistent  phenomena,  which  is  cause  and  which 
effect^  we  rightly  deem  the  question  solved  if  we  can  ascertain  which 
of  them  pzeoeded  the  other. 

§  7.  It  continually  happens  that  several  different  phenomena,  which 
are  not  in  the  slightest  degree  dependent  or  conditional  upon  one 
another,  are  found  all  to  depend,  as  the  phrase  is,  upon  one  and  the 
same  agent ;  in  other  words,  one  and  the  same  phenomenon  is  seen  to 
be  followed  by  several  soits  of  effects  quite  heterogeneous,  but  which 
go  on  simultaneously  one  with  another ;  provided,  of  course,  that  all 
other  conditions  requisite  for  each  of  them  also  exist.     Thus,  the  sun 

Eroduces  the  celestial  motioite,  it  produces  daylight,  and  it  produces 
eat.  The  earth  causes  the  fall  of  heavy  bodies,  and  it  also,  in  its 
capacity  of  an  immense  magnet,  causes  the  phenomena  of  the  magnetic 
needle.  A  crystal  of  galena  causes  the  sensations  of  hardness,  of 
weight,  of  cubical  form,  of  eray  color,  and  many  others  between  which 
we  can  trace  no  interdependence.  The  puipose  to  which  the  phraseol- 
ogy of  Properties  and  Fowera  is  specially  adapted,  is  the  expression  of 
tms  sort  of  cases.  When  the  same  phenomenon  is  followed  (either 
subject  or  not  to  the  presence  of  other  conditions)  by  effects  of  differ- 
ent and  dissimilar  oraers,  it  is  usual  to  say  that  each  different  sort  of 
effect  is  produced  by  a  different  property  of  the  cause.  Thus  we  dis- 
tinguish the  attractive,  or  gravitative,  property  of  the  earth,  and  its 
magnetic  propertv ;  the  gravitative,  luminiferous,  and  calorific  proper- 
ties of  the  sun ;  the  color,  shape,  weight,  and  hardness  of  the  crys- 
tal. These  are  mere  phrases,  which  explain  nothing,  and  add  nothings 
to  oup  knowledge  of  the  subject ;  but  considered  as  abstract  namea 
denoting  the  connexion  between  the  different  effects  produced  and  the 
object  which  produces  them,  they  are  a  very  powenul  instrument  of 
abridgment,  and  of  that  acceleration  of  the.  process  of  thought  which 
abi-idsment  accomplishes. 

This  class  of  considerations  leads  us  to  a  conception  which  we  shall 
find  of  great  importance  in  the  interpretation  of  nature ;  that  of  a  Per- 
manent Cause,  or  original  natural  agent.     There  exist  in  nature  a  num* 
ber  of  permanent  causes,,  which  have  subsisted  ever  since  the  human 
race  has  been  in  existence,  and  for  an  indefinite  and  probably  enormous 
length  of  time  previous.     The  sun,  the  earth  and  planets,  with  theiv 
vai'ious  constituents,  air,  water,  and  the  other  distinguishable  substances, 
whether  simple  or  compoifnd,  of  which  nature  is  made  up,  are  sudx 
PeiTTianent  Causes.     These  have  existed,  and  the  effects  or  consequent 
ces  which  they  were  fitted  to  produce  have  taken  place,  (as  often  as  tbo 
other  eonditions  of  the  production  met,)  from  the  very  beginning  of  oujt 
experience.     But  we  can  give,  scientifically  speaking,  no  account  of  tla^ 
ongin  of  the  Permanent  Causes  themselves.    Why  mese  particular  naa.« 
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oral  agents  existed  origiiuJIy  and  no  others,  or  why  tliey  are  commin- 
gled in  anch  and  such  propoitionB,  and  distributed  in  such  and  sucb  a 
manner  d^ughout  space,  is  a  question  we  cannot  answer.  More  than 
this :  we  can  discoyer  nothing  legular  in  the  distribution  itself;  we  can 
reduce  it  to  no  unifbrmity,  to  no  law.  There  are  no  means  by  which, 
fipom  the  distribution  of  uiese  causes  or  agents  in  one  part  of  space,  we 
ooald  conjecture  whether  a  similar  distribution  prevails  in  another. 
The  coexistence,  therefore,  of  Primeval  Causes,  ranks,  to  us,  among 
merely  casual  concurrences :  and  all  those  sequences  or  coexistences 
unong  the  effects  of  several  such  causes,  which,  though  invariable  while 
those  causes  coexist,  would,  if  the  coexistence  terminated,  terminate 
•long  with  it,  we  do  toot  class  as  cases  of  causation,  or  laws  of  nature : 
we  can  only  calculate  upon  finding  these  sequences  or  coexistences 
where  we  luiow,  by  direct  evidence,  that  the  natural  agents  on  the 
properties  of  which  they  ultimately  depend,  are  distributed  in  the  re- 
quisite manner.  These  Permanent  Cfauses  are  not  always  objects; 
dhey  are  sometimes  events,  that  is  to  say,  periodical  cycles  of  events, 
that  being  the  only  mode  in  which  events  can  possess  the  property  of 
permanence.  Not  only,  for  instance,  is  the  earth  itself  a  permanent 
cause,  or  primitive  natural  agent,  but  the  earth's  rotation  is  so  too :  it 
is  a  cause  which  has  produced,  from  the  earliest  period  (by  the  aid  of 
other  necessary  conditions),  the  succession  of  day  and  night,  the  ebb 
and  flow  of  the  sea,  and  many  other  effects,  while,  as  we  can  assign  no 
cause  (except  conjecturally)  for  the  rotation  itself,  it  is  entitled  to  be 
ranked  as  a  primeval  cause.  It  is,  however,  only  the  origin  of  the  ro* 
tation  which  is  mysterious  to  us :  once  begun,  its  continuance  is  account- 
ed for  by  the  first  law  of  motion  (that  of  the  permanence  of  rectilineal 
motion  once  impressed)  combined  with  the  gravitation  of  the  parts  of 
the  earth  towards  one  another. 

All  phenomena  without  exception  which  begin  to  exist,  that  is,  all 
except  the  primeval  causes,  are  effects  either  immediate  or  remote  of 
diose  primitive  facts,  or  of  some  combination  of  them.     There  is  no 
Thing  produced,  no  event  happening,  in  the  univetse,  which  is  not  con- 
nected oy  an  uniformity,  or  invariable  sequence,  with  some  one  or  more 
of  the  phenomena  which  preceded  it ;  insomuch  that  it  will  happen  again 
as  often  as  those  phenomena  occur  again,  and  as  no  other  phenomenon 
having  the  character  of  a  counteracting  cause  shall  coexist     These  an- 
tecedent phenomena,  ag^n,  were  connected  in  a  similar  manner  with 
some  that  preceded  them ;  and  so  on,  until  we  reach,  as  the  ultimate 
atep,  either  die  properties  of  some  one  primeval  cause,  or  the  conjunct 
don  of  several.     The  whole  of  the  phenomena  of  nature  wero  therefore 
the  necessary,  or  in  other  words,  the  unconditional,  consequences  of 
the  original  coUocadon  of  the  Permanent  Causes. 

The  state  of  the  whole  universe  at  any  instant,  we  believe  to  be  the 
consecfuence  of  its  state  at  the  previous  instant:  insomuch  that  if  we 
knew  all  the  agents  which  exist  at  the  present  moment,  their  colloca- 
tion in  space,  and  dieir  properties,  in  other  words  the  laws  of  their 
agency  y  we  could  predict  the  whole  subsequent  history  of  the  universe, 
at  least  unless  some  new  volidon  of  a  power  capable  of  controlling  the 
muTerae  should  supervene.*    And  if  any  pardcular  state  of  the  entire 

*To  tba  Qohemlity  whidh  mankind  are  agveed  in  aaeribing  to  the  Law  of  Causation, 
tthere  im  one  claim  of  ezoeptloii|ane  dispoted  cme,  that  of  the  Homan  Will ;  the  deteimina- 
oi  -vrbkh  a  large  clsaa  of  metaphjaiciana  are  not  willing  to  regard  as  following  ths 
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univene  should  ever  recur  a  second  time,  (wbich,  however,  all  experi* 
mice  combines  to  assure  us  will  never  happen,)  all  subsequent  states 
would  return  too,  and  histcHy  would,  like  a  circulating  decin^of  many 
figures,  periodically  repeat  itself: — 

Jam  ledit  et  ▼irgpi  redeant  Saturma  resna.  .... 
▲Iter  eht  turn  Tlphyt,  et  altera  auB  Tehat  Aigo 
Delectoa  heroaa ;  erunt  quoque  altera  bella, 
Atque  iteram  ad  Troiam  magnus  mittetw  Achilles. 

And  though  things  do  not  really  revolve  in  this  eternal  round,  the  whole 
teries  of  events  in  the  history  of  the  universe,  past  and  future,  is  not  the 
^ess  capable,  in  its  own  nature,  of  being  constructed  ^  priori  by  any 
one  whom  we  can  suppose  acquainted  with  the  or  ^nal  distribution  oC 
all  natural  agents,  and  with  the  whole  of  their  properties,  that  is,  the 
laws  of  succession  existing  between  them  and  their  effects :  saving  the 
infinitely  more  than  human  powers  of  combination  and  calculation 
which  would  be  required,  even  in  one  possessing  the  data,  fi^r  the  actual 
performance  of  the  task. 

§  8.  Since  everything  which  occurs  in  the  universe  is  determined  by 
laws  of  causation  and  collocations  of  the  original  causes,  it  follows  that 
the  coexistences  which  are  observable  among  effects  cannot  be  them- 
selves the  subject  of  any  similar  set  of  laws,  distinct  firom  laws  of  causa- 
tion.    Uniformities  there  are,  as  well  of  coexistence  as  of  succession, 
among  the  effects;  but  these  must  in  all  cases  be  a  mere  result  either 
of  the  identity  or  of  the  coexistence  of  their  causes :  if  the  causes  did 
not  coexist,  neither  could  the  effects.    And  these  causes  being  alec 
effects  of  prior  causes,  and  these  of  others,  until  we  reach  the  primeval 
causes,  it  follows  that  (except  in  the  case  of  efiects  which  can  be  traced 
immediately  or  remotely  to  one  and  the  same  cause),  the  coexistences 
of  phenomena  can  in  no  case  be  universal,  unless  the  coexistences  of 
the  primeval  causes  to  which  the  effects  are  ultimately  traceable,  can 
be  reduced  to  an  universal  law :  but  we  have  seen  that  they  cannot. 
There  are,  accordingly,  no  original  and  independent,  in  other  words, 
no  unconditional,  uniformities  of  coexistence  between  effects  of  different 
causes;  if  they  coexist,  it  is  only  because  the  causes  have  casually  coex- 
isted.    The  only  independent  and  unconditional  coexistences  which  bx& 
sufficiently  invariable  to  have  any  claim  to  the  character  of  laws,  are 
between  different  and  mutually  independent  effects  of  the  same  caude ; 
in  other  words,  between  different  properties  of  ^e  same  natural  agent. 
This  portion  of  the  Laws  of  Nature  will  be  treated  of  in  the  latter  part 

canaea  called  motifea,  according;  to  aa  strict  laws  as  those  which  they -suppose  to  erist  in 
the  world  of  mere  matter.    This  controverted  point  will  undergo  a  special  ezaroioaUon 
when  we  come  to  treat  particularly  of  the  Logic  of  the  Moral  Sciences  (Book  Ti.,  cH.  3). 
In  the  mean  time  I  may  remark  that  these  metaphysicians,  who,  it  must  be  observed,  abound 
the  main  part  of  their  objection  upon  the  supposed  repugnance  of  the  doctrine  in  qneatioia 
to  our  consciousness,  seem  to  me  to  mistake  the  fact  which  consciousness  testifies  against. 
What  is  really  in  contradiction  to  consciousness,  they  would,  I  think,  on  strict  self>ezain- 
ination,  find  to  be,  the  application  to  human  actions  and  voKtions  of  the  ideas  involved  in 
the  common  use  of  the  term  Necessity ;  which  I  agree  with  them  in  thinking  highly  objec- 
tionable.   But  if  thev  would  consider  that  by  saying  that  a  man's  actions  necessarily  follow 
from  his  character,  all  that  is  really  meant  (for  no  more  is  meant  in  any  case  whatever  of 
eausation)  is  that  be  invariably  does  act  in  conformity  to  his  character,  and  that  any  one  'wbo 
thorou|di]y  knew  his  character  could  certainly  predict  how  he  would  act  in  any  suppoeable 
case ;  they  probably  would  not  find  this  doctrine  either  contrary  to  their  experwKftoe  or 
ravoltinff  to  their  feelings.    And  no  mora  than  this  is  cootea^  fof  by  any  one  b«u 
Anatic  fatalist 
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of  ^e  present  Book«  under  die  name  of  Ae  Specific  Properties  of 

Kinds. 

§  9.  Belbfre  concluding  this  chapter,  it  seems  desirable  to  take 
oodee  of  an  api>aTent,  bat  not  a  real  opposition  between  the  doctrines 
ifidch  I  Have  laid  down  respecting  causation,  and  those  maintained  in 
a  work  which  Z  hold  to  be  nr  the  greatest  yet  produced  on  the  Phi* 
lomhy  of  die  Sciences,  M.  Comte's  Cour9  de  PMi&9apkie  P<mHve, 
M.  Comte  asserts  as  his  first  principle,  that  the  causes  of  phenomena 
are  beyond  the  reach  of  the  human  Unities,  and  that  all  which  is  a&- 
ceasibte  to  us  is  their  2at0f,  or,  as  he  explains  the  term,  theiix  constant 
rekdeos  of  succession  or  of  similarity.    AcoordmglY  M.  Comte  sedu- 
lofQsly  abstains,  in  the  subsequent  pan  of  his  work,  mm  the  use  of  the 
word  Cause :  an  example  wiuch  I  nave  not  followed,  for  reasons  which 
I  win  proceed  to  state.    I  most  fiiUy  agree  with  M.  Comte  that  tiUi- 
mate,  or,  in  the  phraseology  of  meti^hysicians,  ^^Ecient  causes,  w^h 
are  conceived  as  not  being  phenomena,  nor  perceptible  by  the  senses 
at  all,  are  radically  inaccessible  to  the  human  faculties :  and  that  the 
"  constant  relations  of  succession  or  of  similarity"  which  exist  among 
phenomena  themselves,  (not  forgetting,  so  far  as  any  constancy  can  be 
traced,  their  relations  of  coexistence,)  are  the  only  subjects  of  rational 
investigation.     When  I  speak  of  causation,  I  have  nothing  in  view, 
other  than  those  constant  relations :  but  I  thiidi  the  terms  causation, 
and  cause  and  effe(^  important  to  be  preserved,  for  the  purpose  of 
(fifltinctively  designating  one  class  of  those  relations,  namely,  the  lela- 
1300S  of  succession  which  so  far  as  we  know  are  unconmtional ;  as 
contrasted  with  those  which,  like  the  succession  of  day  and  night,  de- 
pend upon  the  existence  or  upon  the  coexistence  of  other  antecedent 
&ctB.     This  distinction  corresponds  to  the  great  division  which  Mr. 
WheweQ  and  other  writers  have  made  of  the  field  of  science,  into  the 
JDvesdgation  of  what  they  term  the  Laws  of  Phenomena,  and  the 
investigation   of  causes;   a  phraseology,   as  I   conceive,   altogether 
Tidons,  inasmuch  as  the  ascertainment  of  causes,  such  causes  as  the 
human  &culties  can  ascertain,  namely,  causes  which  are  themsehres 
phenomena,  is,  therefore,  merely  the  ascertainment  of  other  and  more 
wsLYenal  Laws  of  Phenomena.    And  I  cannot  but  look  upon  the 
levivaly  on  English  soil,  of  the  doctrine  (not  only  refiited  by  the  school 
of  Itodke  and  Hume,  but  given  up  by  their  great  rivals  Reid  and 
Stewart)  that  efficient  causes  are  within  the  reach  of  human  knowl- 
edge, as   a  remarkable  instance  of  what  has  been  aptly  called  '*  the 
pecuUar  zest  which  the  spirit  of  reaction  against  modem  tendencies 
gives  to  ancient  absurdities." 

Yet  the  distinction  between  those  constant  relations  of  succession  or 
coexiatenee  which  Mr.  Whewell  terms  Laws  of  Phenomena,  and 
those  which  he  terms,  as  I  do,  Laws  of  Causation,  is  grounded  (how- 
ever incorrectly  expressed)  upon  a  real  difference.  It  is  no  doubt 
with  great  injustice  that  Mr.  whewell  (who  has  evidently  given  only 
I  moat  pa^al  and  cursory  inspection  to  M.  Comte's  work,)  assumes 
u:at  yL^  Oomte  has  overlooked  this  fundamental  distinction,  and  that 
jj  exclading  the  investigation  of  causes,  he  excludes  that  of  all  the 
si'^^t  general  truths.  No  one  "really  acquainted  with  M.  Comte's 
vimirable  speculations  could  have  so  completely  misapprehended  their 
vhole  vpTrit  and  purport    But  it  does  appear  to  me  uiat  his  disinclina- 
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tion  to  employ  the  word  Cause  has  occaaionally  led  him  to  attach  less 
importance  than  it  deserves  to  this  great  distinction,  upon  which  alone, 
I  am  convinced,  the  possibility  rests  of  framing  a  rigorous  Canon  of 
Induction.  Nor  do  I  see  what  is  gained  by  avoiding  this  particular 
word,  when  M.  Comte  is  forced*  like  other  people,  to  speak  continually 
of  the  propertiei  of  things,  of  agents  and  their  actum^  oi  forces^  and 
the  like ;  terms  equally  liable  to  perversion,  and  which  are  partial  and 
inadequate  expressions  for  what  no  word  that  we  possess,  except 
Cause,  expresses  in  its  full  generalitv.  I  believe,  too»  that  when  the 
ideas  which  a  word  is  commonly  usea  to  convey  are  overclouded  vnth 
mysticism,  the  obscurity  is  not  likeljr  to  be  so  effectually  dispelled  by 
abstaining  from  its  employment,  as  by  brin^g  out  into  full  clearness 
the  portion  of  real  meaning  which  exists  m  the  various  cases  where 
the  term  is  most  familiarly  employed,  and  thereby  giving  a  legitimate 
sads&ction  to  that  demand  of  the  intellect  which  has  caused  £e  tenn 
to  remain  in  use. 


CHAPTER  VI. 

OF  THB  OOMPOSmON  OF  CAUSBB. 


§  1.  To  complete  the  general  notion  of  causation  on  which  the  rules 
of  experimental  inquiry  into  the  laws  of  nature  must  be  founded, 
one  distinction  still  remains  to  be  pointed  out :  a  distinction  so  frmda- 
mental;  and  of  so  much  importance,  as  to  require  a  chapter  to  itself 

The  preceding  discussions  have  rendered  us  familiar  with  the  case 
in  whicn  severed  agents,  or  causes,  concur  as  conditions  to  the  pro- 
duction of  an  effect ;  a  case,  in  truth,  almost  universal,  there  being 
very  few  efifects  to  the  production  of  which  no  more  than  one  agent 
contributes.      Suppose,  then,  that  two  different  agents,   operating 
jointly,  are  followed,  under  a  certain  set  of  collateral  conditions,  by  a 
ffiven  effect.    If  either  of  these  agents,  instead  of  being  joined  with 
uie  other,  had  operated  alone,  under  the  same  set  of  conditiona  in  all 
other  respects,  some  effect  would  probably  have  followed  ;    which 
would  have  been  different  from  the  joint  effect  of  the  two,  and  mora 
or  less  dissimilar  to  it     Now,  if  we  happen  to  know  what  Mrould  b« 
the  effects  of  each  cause  when  acting  separately  from  the  other,  we, 
are  often  able  to  arrive  deductively,  or  a  priori,  at  a  correct  predicUor 
of  what  will  arise  frx>m  their  conjunct  agencv.     To  enable  us  to  d 
this,  it  is  only  necessary  that  the  same  law  which  expresses  the  effe< 
of  each  cause  acting  bv  itself,  shall  also  correctly  express  the  pait  du^ 
to  that  cause,  of  the  effect  which  follows  fix>m  the  two  together.      Thi 
condition  is  realized  in  the  extensive  and  important  class  of  pbenome 
commonly  called  mechanical,  namely,  the  phenomena  of  the  commui 
cation  of  motion  (or  of  pressure,  which  is  tendency  to  motion)  Iro! 
one  body  to  another.    In  this  important  class  of  cases  of  causati 
one  cause  never,  properly  speaking,  defeats  or  frustrates  another ;  b< 
have  their  full  effect.    If  a  body  is  propelled  in  two  Erections  by  t 
forces,  one  tending  to  drive  it  to  the  north,  and  the  other  to  the  e: 
it  is  caused  to  move  in  a  given  time  exactly  as  far  in  both  dii^ctiona 
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the  two  forces  would  separstely  have  carried  it ;  and  is  left  predaely « 
where  it  would  have  arrived  if  it  bad  been  acted  upon  first  by  one  of 
the  two  forces,  and  afterwards  by  the  other.  This  law  of  nature  is 
called,  in  mechanical  philosophy,  the  principle  of  the  Com{>OBition  of 
Forces :  and  in  imitation  of  that  well-chosen  expression,  I  shall  eive 
the  name  of  the  Composition  of  Causes  to  the  principle  which  is 
exemplified  in  all  cases  in  which  ^be  joint  effect  of  several  causes  is 
identical  with  the  sum  of  their  separate  effects. 

This  principle,  however,  by  no  means  prevails  in  all  departments  of 
the  fiela  of  nature.     The  chemical  combination  of  two  substances 
modaces,  as  is  well  known,  a  third  substance  with  properties  entirely 
diflfexent  from  those  of  either  of  the  two  substances  separately,  or  of 
hotfa  of  them  taken  together.     Not  a  trace  of  the  properties  of  hydro- 
gen or  of  oxygen  is  observable  in  those  of  their  compound,  water. 
The  taste  of  sugar  of  lead  is  not  the  sum  of  the  tastes  of  its  component 
elements,  acetic  acid  and  lead  or  its  oxide;  nor  is  the  color  or  green 
▼itiiol  a  mixture  of  the  colors  of  sulphuric  acid  and  copper.    This 
explains  why  mechanics  is  a  deductive  or  demonstrative  science,  and 
chemistry  not.     In  the  one,  we  can  compute  the  effects  of  all  combina- 
tions of  causes,  whether  real  or  hypothetical,  from  the  laws  which  we 
know  to  goYern  those  causes  when  acting  separately ;  because  they 
oontimie  to  observe  the  same  laws  when  in  combination,  which  they 
obaerred  when  separate:  whatever  would  have  happened  in  conse- 
quence of  each  cause  taken  by  itself,  happens  when  they  are  together, 
and  we  have  only  to  cast  up  the  results.     Not  so  in  the  phenomena 
v^uch  are  the  peculiar  subject  of  the  science  of  chemistry.     There, 
most  of  the  unifarmities  to  which  the  causes  conformed  when  separate, 
cease  altogether  when  they  are  conjoined ;  and  we  are  not,  at  feast  in 
the  present  state  of  our  knowledge,  able  to  foresee  what  result  will 
fcllow  bom  any  new  combination,  until  we  have  tried  it  by  specific 
experiment. 

If  this  be  true  of  chemical  combinations,  it  is  still  more  true  of  those 
&r  more  complex  combinations  of  elements  which  constitute  organized 
bodies;  and  in  which  those  extraordinary  new  uniformities  arise,  which 
are  called  the  laws  of  life.     All  organized  bodies  are  composed  of 
puts,  similar  to  those  composing  inorganic  nature,  and  which  have 
even  themselves  existed  in  an  inorganic  state ;  but  the  phenomena  of 
fife,  which  result  firom  the  juxtaposition  of  those  parts  in  a  certain 
aamier,  bear  no  analogy  to  any  of  the  eflfects  which  would  be  produced 
ij  the  action  of  the  component  substances  considered  as  mere  physical 
agents.     To  whatever  degree  we  might  imagine  our  knowledge  of  the 
properties  of  the  several  ingredients  of  a  living  body  to  be  extended 
and  perfected,  it  is  certain  that  no  mere  summing  up  of  the  separate 
actions  of  those  elements  will  ever  amount  to  the  action  of  the  living 
body  itsel£     The  tongue,  for  instance,  is,  like  all  other  parts  of  the 
unmal  frame,  composed  of  eelatine,  fibrin,  and  other  products  of  the 
chemistry  of  digestion,  but  from  no  knowledge  of  the  properties  of 
dtoae  substances  could  we  ever  predict  that  it  could  taste,  unless  gel- 
atine or  fibrin  could  themselves  taste ;  for  no  elementary  fact  can  be  in 
the  conchiston,  which  was  not  first  in  the  premisses. 

There  are  thus  two  different  modes  of  the  conjunct  action  of  causes ; 
from  which  aurise  two  modes  of  conflict,  or  mutual  interference,  between 
lawi  of  natmne.    Suppose,  at  a  given  point  of  time  and  space,  two  or 
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more  caiuesi  wUbh,  if  diey  acted  separately,  would  prodnoe  effectt 
contrary,  or  at  leaat  conflicting  with  each  ot&r ;  one  of  them  tending 
to  undo,  wholly  or  partially,  what  the  other  teiida  to  do.    TfaiUi  the 
expanave  force  of  the  gaaea  generated  by  the  ignition  of  gunpow- 
der tends  to  project  a  bimet  towards  the  sky,  whale  its  gravity  tends  to 
make  it  &11  to  the  ground.    Astream  running  into  a  reservoir  at  one 
end  tends  to  fill  it  hi||^er  and  higheri  while  a  dram  at  the  other  eztrsmity 
tends  to  empty  it.  ^ow,  in  such  cases  as  these,  even  if  the  two  causes 
which  are  in  joint  action  exactly  annul  one  anodier,  still  the  laws  of 
both  are  fulfilled;  the  effect  is  the  sauM^  as  if  the  dnun  had  been  open 
ibr  half  an  hour  first,*  and  the  sti^eam  had  flowed  in  fiir  as  lonv  after- 
wards.   Each  agent  produced  the  same  amount  of  effect  as  if  it  had 
acted  separately,  though  the  contrary  effect  which  was  taking  place 
during  the  same  time  obliterated  it  as  &st  as  it  was  produced.    Hefre, 
then,  we  have  two  causes,  producing  by  their  joint  operation  an  effect 
whidi  at  first  seems  quite  dissimilar  to  those  which  toey  prodnee  sep- 
arately, but  which  on  examination  proves  to  be  really  die  snan  of  those 
separate  effects.    It  wiU  be  noticed  that  we  here  enlarge  the  idea  of  the 
sum  of  two  effects,  so  as  to  include  what  is  commonly  called  their  dif> 
ference,  but  which  is  in  reality  the  result  of  the  addition  of  oppositea ; 
a  conception  to  which,  as  is  well  known,  mankind  are  indebted  for  that 
admirable  extension  c^  the  algebraical  calculus,  wbidi  has  so  vatdy  in- 
creased its  powers  as  an  instrument  of  discovery,  by  introducing  into 
its  reasonings  ^with  the  sign  of  subtraction  prefixed,  and  under  the 
name  of  Negative  Quantities)  every  description  whatever  of  pontiTe 
phenomena,  provided  they  are  of  such  a  quality  in  reference  to  tboee 
previously  introduced,  that  to  add  the  one  is  equivalent  to  subtractiiig 
an  equal  quantity  of  the  other. 

There  is,  then,  one  mode  of  the  mutual  interference  of  laws  of  na- 
ture in  which,  even  when  the  concurrmit  causes  annihilate  each  other's 
effects,  each  exerts  its  fuU  efficacy  accordinff  to  its  own  law,  its  law  as 
a  separate  agent.  But  in  the  other  description  of  cases,  the  two  agen- 
cies which  are  brought  together  cease  endrely,  and  a  totally  Afferent 
set  of  phenomena  arise :  as  in  the  experiment  of  two  liquids  wkich, 
when  mixed  in  certain  proportions,  instantly  become  a  s<^  maaa^  in- 
stead of  merely  a  larger  amount  of  liquid. 

§  2.  This  difference  between  the  case  in  which  the  joint  eflfect  of 
causes  is  the  sum  of  their  separate  efl!ects,  and  the  case  in  wUch  it  is 
hetero^neous  to  them ;  between  laws  which  work  together  without 
alteration,  and  laws  which,  wfaen  called  upon  to  work  together,  cease 
and  give  place  to  others ;  is  one  of  the  fundamental  distinctions  in 
nature.     The  former  case,  that  of  the  Composition  of  Causes,  is  tbe 
general  one ;  the  other  is  always  spe<iial  and  exceptional.     Thero  are 
no  objects  which  do  not,  as  to  some  of  their  phenomena,  obey  the  prin- 
ciple of  the  Composition  of  Causes ;  none  that  have  not  some   laws 
which  are  rigidly  fulfilled  in  every  combination  into  which  the  objects 
enter.     The  weight  of  a  body,  for  instance,  is  a  propeity  whicb    it 
retains  in  all  the  combinations  in  which  it  is  placed.     Ilie  weight  of  a 
chemical  compound,  or  of  an  organized  body,  is  equal  to  the  sum  of 

•  I  omit,  for  simplicity,  to  take  into  account  the  cflect,  in  this  latter  case,  of  the  diminii 
tion  of  preaaure,  in  diminiahing  the  flow  of  the  water  through  the  drain ;  which  eridrnt  i  J 
in  no  wajr  affacta  the  truth  or  i^pUcsbility  of  the  principle.  ^u^iv 
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,  die  wmghts  of  die  elementi  which  compose  it.  The  vnAf^bt  either 
of  the  4»emeiUs  or  of  the  compound  wiU  vary,  if  they  he  carried  fbr- 
xher  from  their  centre  of  attractioii,  or  hxooght  nearer  to  it;  hut  what- 
ever afifocta  die  -one  affects  the  other.  They  always  remain  precisely 
eqaaL  So  again,  the  component  parts  of  a  vegetable  or  animal  sub- 
stance  do  not  lose  their  mechanical  and  chemical  properdes  as  sepa^- 
rate  agents,  when,  by  a  peculiar  mode  of  juxlapwdbn,  they,  as  an 
aggregate  whole,  acquire  physiological  or  vital  properties  in  addition* 
!^Me  bodies  continue,  as  before,  to  obey  mechanical  and  chemical 
laws,  in  so  £»*  as  the  operatiKi  of  diose  laws  is  not  counteracted  by  the 
new  laws  which  govern  them  as  organized  beinsa.  When,  in  short,  a 
concurrence  of  causes  takes  place  which  calls  mto  action^new  laws, 
bearing  09  sflaalogy  to  any  that  we  can  trace  in  the  separate  operation 
of  the  causes,  the  new  laws  may  si^Mrsede  one  portion  of  the  previous 
laws  but  coexist  with  another  portion,  and  may  even  compound  the 
^ect  of  diqae  previous  laws  wim  their  own. 

ilgain,  lav?s  which  were  themselves  generated  in  the  second  mode, 
may  generate  odiers  in  the  first.    Tlunigh  th«re  be  laws  which,  like 
those  of  chemistry  and  physibloty,  owe  their  exisitence  to  a  breach  of 
the  principle  of  Composition  of  Causes,  it  does  not  follow  that  these 
peculiar,  cor  as  they  might  be  termed,  keienp€Likic  laws,  are  not  capa- 
ble of  composition  with  one  another.     The  causes  whidi  by  one  com- 
bination have  had  their  laws  altered,  may  carry  their  new  laws  vnth 
them  unaltered  into  their  ulterior  combinations.    And  hence  there  is 
DO  reason  to  despair  of  ultimately  nusing  chemistry  and  physiology  to 
the  condition  of  deductive  sciences ;  for  though  it  is  impossible  to  de- 
duce all  chemical  and  physiological  truths  from  the  laws  or  properties 
of  simple  substances  or  elementary  agents,  they  may  .probably  be  de* 
ducible  from  laws  which  commence  when  these  elementary  agents  are 
broo^t  togedier  into  some  moderate  number  ef  not  very  complex 
combinations.     The  Laws  of  Life  wiU  never  be  deduciUe  from  the 
mere  laws  of  the  ingredients,  but  the  prodigiously  complex  Facts  of 
Life  may  all  be'deducible  from  comparatively  simple  laws  of  life; 
which  laws  (depending  indeed  upon  combinations,  but  upon  comparer* 
tivelj  simple  combinations,  of  antecedents),  may  in  more  complex 
circumstances  be  stricdy  compounded  with  one  another,  and  with  the 
physical  and  chemical  laws  of  the  ingredients.    The  details  of  the 
vital  phenomena  even  now  afford  innumerable  exemplifications  of  the 
Composition  of  Causes ;   and  in  proportion  as  these  phenomena  are 
more   accurately  etudied,  there  appears  mare  and  more  reason  to* 
believe  that  die  same  laws  which  operate  in  the  simpler  combinations 
of  cixeumstances  do,  in  fiict,  continue  to  be  observed  in  the  more  com* 
plex«*      This  will  be  found  equally  true  in  the  phenomena  of  mind; 
and  even  in  social  and  political  plranomena,  the  result  of  the  laws  of 
anad.     It  is  in  the  case  of  diemical  phenomena  that  the  least  progfesa 

«  For  sbmidant  illustFatiom  of  thii  remark,  I  may  refer  to  the  writings  of  Dr.  W.  0. 
Carpenter*  of  Bristol,  and  especially  his  treatise  on  Gerural  Ph^naiogy^  in  which  the  high- 
est genermttzations  which  the  science  of  life  has  yet  reached,  and  the  best  modem  concep- 
Hoa  oi  tlMt  adence  as  a  whole,  are  exhibited  in  a  manner  equally  perspicoons  and  philo* 
sppfaim*  On  the  details  of  such  a  treatise  the  present  writer  would  be  an  inoompetent  wit* 
oess :  thefle  however  have  been  sufficiently  vouched  for  by  some  of  the  higoest  living 
xullimilM* ;  while  of  the  genuinely  scientific  spirit  which  pervades  it,  those  may  be  per- 
^mm»*»A  u»  «ipress  an  eptBian,  who  would  not  bs  entitled  to  ollsr  to  a  work  on  such  a  sub- 
^cSy  an/  ^ther  pnisa. 
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hail  yet  been  made  in  bringing  die  special  laws  under  ceneral  ones  . 
from  which  they  may  be  deduced ;  but  there  are  even  m  chemiatry 
many  circumstancee  to  encourage  the  hope  that  such  general  laws 
will  hereafter  be  discovered.  The  different  actions  of  a  chemical 
compound  will  never,  undoubtedly,  be  found  to  be  the  sum  of  the 
actions  of  its  separate  elements ;  but  there  may  exist,  between  the 
properties  of  the  compound  and  those  of  its  elements,  some  constant 
relation,  which  if  discoverable  by  a  sufficient  induction,  would  enable 
us  to  foresee  the  sort  of  compound  which  will  result  from  a  new  com- 
bination before  we  have  actually  tried  it»  and  to  judge  of  what  sort  of 
elements  some  new  substance  is  compounded  before  we  have  analyzed 
it:  a  prolflem,  the  solution  of  which  has  been  propounded  by  lif. 
Comte  as  the  ideal  aim  and  purpose  of  chemicai  speculation.  The 
great  law  of  definite  proportions,  nrst  discovered  in  its  full  generality 
by  Dalton,  is  a  complete  solution  of  this  problem  in  one  sinc^le  aspect 
(of  secondary  importance  ir  is  true),  that  of  quantity :  and  m  respect 
to  quality,  we  have  akeady  qome  partial  generalizations  sufficient*  to 
indicate  the  possibility  of  ultimately  proceeding  further.  We  ctai 
predicate  many  common  properties  of  the  kind  of  compounds  which 
result  from  the  combination,  in  each  of  the  small  numh«r  of  possible^ 
proportions,  of  any  acid  whatever  with  any  base.  We  have  also  the 
very  curious  law,  discovered  by  BerthoUet,  that  two  soluble  salts 
mutually  decompose  one  another  whenever  the  new  combinadomi 
which  result  produce  an  insoluble  compound:  or  one  less  soluble 
than  the  two  former.  Another  unifonnity  has  been  observed,  com- 
monly called  the  law  of  isomorphism ;  the  identity  of  the  crystalline 
forms  of  substances  which  possess  in  common  certain  peculiarities  of 
chemical  composition.  Thus  it  appears  that  even  heteropathic  laws, 
such  laws  of  combined  agency  as  are  not  compounded  of^  the  laws  of 
the  separate  agencies,  are  yet,  at  least  in  some  cases,  derived  from 
them  according  to  a  fixed  princmle.  There  may,  iherefisre,  be  laws 
of  the  veneration  of  laws  from  others  dissimilar  to  them;  and  in  chem* 
istry,  these  undiscovered  laws  of  the  dependence  of  the  properties  of 
the  compound  on  the  properties  of  its  elements,  may,  together  with 
the  laws  of  the  elements  themselves,  furnish  the  premisses  by  which 
the  science  is  destined  one  day  to  be  rendered  deductive. 

It  would  seem,  therefore,  that  there  is  no  class  of  phenomena  in 
which  the  Composition  of  Causes  does  not  obtain  e  that  as  a  general 
rule,  causes  in  combinadon  produce  exactly  the  same  effects  as  vvlien 
acting  singly :  but  that  this  rule,  though  general,  is  not  universal ;  that; 
in  some  instances,  at  some  particular  points  in  the  transition  from  sep- 
arate to  united  action,  the  laws  change,  and  an  entirely  new  set  o£ 
eWecXa  are  either  added  to,  or  take  the  place  of,  those  which  arise  from 
the  separate  agency  of  the  same  causes ;  the  laws  of  these  new  effects 
being  again  susceptible  of  composition,  to  an  indefinite  extent,  like  the 
laws  which  they  superseded. 

§  3.  That  effects  are  proportional  to  their  causes  is  laid  down,  by 
some  writers,  as  an  axiom  in  the  theory  of  causation ;  and  great  use  Ir 
sometimes  made  of  this  principle  in  reasonings  respecting  the  lawns  of" 
nature,  although  it  is  encumbered  vrith  many  difficulties  and  appareskt 
exceptions,  wmch  much  ingenuity  has  been  expended  in  showmg  n 
to  be  real  ones.    Thb  proposition,  in  so  &r  as  it  is  true,  enters  as 
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case  into  the  general  principle  of  the  Composition  of  Causes : 
the  causes  compounded  being,  m  this  mstance,  homogeneous ;  in  which 
esse,  if  in  any,  their  joint  effect  might  be  expected  to  be  identical  with 
the  sum  of  their  separate  effects.  If  a  force  equal  to  one  hundred 
weight,  win  raise  a  ceitain  body  along  an  indinea  plane,  a  force  equal 
to  two  hundred  weight  will,  we  know,  raise  two  bodies  exactly  similar, 
and  thus  the  effect  is  proportioiial  to  the  cause.  But  does  not  a  force 
equal  to  two  hundred  weight,  actually  contain  in  itself  two^  forces  eadi 
equal  to  one  hundred  weisfat,  which,  if  employed  apart,  would  sepa- 
rately raise  the  two  bodies  in  question  I  The  &ct,  therefore,  ml 
when  exerted  jointly  they  raise  both  bodies  at  once,  results  from  the 
Composition  of  Causes,  and  is  a  mere  instance  of  the  eeneral  fact  that 
mechanical  forces  are  subject  to  the  law  of  Composition.  And  so  in 
every  other  case  which  can  be  supposed.  For  the  doctrine  of  the 
propoationali^  of  effects  to  their  causes  cannot  of  courae  be  applicable 
to  cases  in  which  the  augmentation  of  the  cause  alters  the  kind  of  effect; 
that  is,  in  which  the  surplus  quantity  superadded  to  the  cause  does  not 
become  compounded  with  it,  but  the  two  together  generate  an  alto- 
gether new  phenomenon.  Suppose  that  the  application  of  a  certain 
quantity  of  heat  to  a  body  merely  increases  its  bulk,  that  a  double 
quantity  melts  it,  and  a  triple  quantity  decomposes  it:  these  three 
effects  being  heterogeneous,  no  ratio,  whether  corresponding  or  not  to 
that  of  the  quantities  of  heat  applied,  can  be  established  between  them. 
Thus  we  see  diat  the  supposed  axiom  of  the  proportionBlity  of  effects 
to  their  causes  fails  at  the  precise  point  where  the  principle  of  the 
Composition  of  Causes  also  fails;  viz.,  where  the  concurrence  of 
causes  is  such  as  to  determine  a  change  in  the  properties  of  the  body 
generally,  and  render  it  subject  to  new  laws,  more  or  less  dissimilar 
to  those  to  which  it  conformed  in  its  previous  state  of  existence.  The 
recognition,  therefore,  of  any  such  law  of  proportionality,  is  superseded 
by  the  more  comprehensiye  principle,  in  which  as  much  of  it  as  is  true 
10  implicitly  asserted. 

The  general  remarks  on  causation,  which  seemed  necessary  as  an 
introduction  to  the  theory  of  the  inductiye  process,  may  here  termi- 
nate. That  process  is  essentially  an  inquiry  into  cases  of  causation. 
All  the  nniformities  which  exist  in  the  succession  of  phenomena,  and 
most  of  those  which  preyail  in  their  coexistence,  are  either,  as  we  haye 
seen,  themselyes  laws  of  causation,  or  consequences  resulting  from, 
and  corollaries  capable  of  being  deduced  from,  such  laws.  If  we  could 
determine  what  causes  are  correctly  assigned  to  what  effects,  and  what 
effiscts  to  what  causes,  we  should  be  virtually  acquainted  with  the 
whole  course  of  nature.  All  those  uniformities  which  are  mere  results 
of  causation,  migfat  then  be  explained  and  accounted  for;  and  every 
individual  &ct  or  event  mig^t  be  predicted,  provided  we  had  the 
requisite  data,  that  is,  the  requisite  knowledge  of  the  circumstances 
winch,  in  the  particular  instance,  preceded  it. 

To  ascertain,  therefore,  what  are  the  laws  of  causation  which  exist 
in  nature ;  to  determine  the  effects  of  every  cause,  and  the  causes  of 
an  effects,  is  the  main  business  of  Induction;  and  to  point  out  how  this 
is  done  is  the  diief  object  of  Inductiye  Logic 
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CHAPTER  Vll. 

OP  0B8&IVATI0N  AND  SZPBtmBVr. 

§  1.  It  leMilts  firom  iho  precediiig  ezpoeidom  that  tbe  proeeflB  of 
tflcertaining  what  conflequents,  in  nature,  are  uiTariably  connected 
with  what  antecedents,  or  in  other  w6xds  what  pheaomena  are  related 
to  each  other  as  eauaea  and  effeota,  ia  in  somo  aort  a  proceea  of  analysis. 
That  every  fact  which  begins  to  exist  haa  a  cause,  and  that  this  cause 
mnst  be  found  somewhere  among  the  facts  which  immediately  pr^* 
ceded  its  occuirence,  ma^  be  taken  for  certain.  Tho  whole  of  the 
present  facts  lore  the  in&Uible  result  of  all  past  fiicls,  and  more  imme- 
oiately  of  all  the  facta  which  existed  at  the  moment  pre^oua.  Hera, 
then,  is  a  great  sequence,  which  we  know  to  be  miifbrm.  If  the  whole 
prior  state  of  the  entire  univezae  could  again  reom^  it  would  again  be 
tbUowed  by  the  whole  present  state.  The  question  is,  how  to  reaolve 
this  con^Iex  unifoimity  into  the  simpler  uniformities  which  compose 
it,  and  assign  to  each  portion  of  the  vast  antecedent  that  poction  oi  the 
consequent  which  ia  utendant  upon  it. 

This  operation,  which  we  have  called  analytical,  inasmuch  as  it  la 
the  resolution  of  a  complex  whole  into  the  component  elements,  is 
more  than  a  merely  mental  analysis.    No  mere  contemplation  of  the 
phenomena,  and  partition  of  them  by  the  intellect  alone,  will  of  itself 
accomplish  the  end  we  have  now  in  view.    Nevertheless,  such  a  meib* 
tal  partition  is  an  indispensable  first  step.     The  order  of  nature,  as  per- 
ceived at  a  first  glance,  presents  at  every  instant  a  chaos  followed  by 
another  chaos.     We  must  deconqK)se  each  chaos  into  single  fiicta. 
We  must  leam  to  see  in  the  chaotic  antecedent  a  multitude  of  die* 
tinct  antecedents,  in  the  chaotic  consequent  a  multitude  of  distinct 
consequents.     This,  supposing  it  done,  will  not  of  itself  tell  ua  on 
which  of  the  antecedents  each  consequent  is  invariably  attendant.     To 
determine  that  point,  we  must  endeavor  to  effect  a  sepoxaticm  of  the 
&ctB  firom  one  ano^er,  not  in  our  minds  only,  but  in  nature.     The 
mental  analysis,  however,  must  take  place  first.    And  every  one 
knows  that  in  the  mode  of  performing  it,  one  intellect  differs  im* 
mensely  firom  another.    Itistheessenceof  the  act  of  observing;  for  the 
obaerver  is  not  he  who  merely  sees  the  thing  winch  is  before  his  eyea» 
bat  he  who  sees  what  parts  that  thing  is  composed  o£     To  do  this 
well  is  a  rare  talent    One  person,  from  inattention,  or  attending  only 
in  die  wrong  place,  overlooks  half  of  what  he  sees ;  another  sets  down 
much  more  tnan  he  seea,  confounding  it  with  what  he  imaginea,  or 
with  what  he  infers ;  another  takes  note  of  the  kind  of  all  the  circumr 
stances,  but  being  inexpert  in  estimating  their  degree,  leaves  tfa^ 
quantity  of  each  vague  and  uncertain ;  another  sees  indeed  the  wholia, 
but  makes  such  an  awkward  division  of  it  into  parts,  throwing  things 
into  one  mass  which  require  to  be  separated,  and  s^aiating  othetrB 
which  might  more  conveniently  be  considered  aa  one,  that  the  result 
is  much  the  same,  sometimes  even  worse,  than  if  ao  analyais  had  beexi 
attempted  at  all.    It  would  be  possible  to  point  out  what  qualitiea  oF 
mind,  and  modes  of  mental  culture,  fit  a  person  for  beinff  a  good 
observer ;  that,  however,  is  a  question  not  ot  Logic,  but  of  the  theory 
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of  Edacation^  in  die  mott  enlaxgod  sense  of  the  term.  There  is  noi 
propeily  an  Ait  of  Observing.  There  may  be  rules  for  observing. 
But  these,  like  rules  for  inventing,  are  'properly  instructions  for  the 
preparation  of  one's  own  mind ;  for  puttine  it  into  the  state  in  which 
It  will  be  most  fitted  to  observe,  or  most  l&ely  to  invenL  Tbey  are, 
thersfore,  easentiaUy  rules  of  self-education,  which  is  a  different  thing 
from  Lc^c  They  do  not  teach  how  to  do  the  thing,  but  how  to  make 
ounelvea  c^»able  of  doing  it.  They  are  an  art  oi  strengthening  the 
Ibnbs,  not  an  art  of  using  them. 

The  extent  and  minuteness  of  observation  whidi  may  be  requisite, 
and  the  degree  of  deoompoBition  to  which  it  may  be  necessary  to  carry 
the  mental  analysis,  depend  imon  the  particular  purpose  in  view.  To 
•iceitaia  die  state  of  the  whole  univexae  at  any  particular  moment  is 
impossible,  but  would  aho  be  useless.  In  makmg  chemical  experi- 
ments, we  should  not  think  it  necessary  to  note  the  position  of  the 
planets ;  because  experience  has  shown,  as  a  very  superficial  experi- 
ADoe  is  Bufficient  to  snow,  that  in  such  cases  that  ouxumstance  is  not 
reaterial  to  the  result:  and,  accordingly,  in  the  age  when  men  believed 
in  the  occult  influences  of  the  heavenly  bodies,  it  might  have  been  un* 
pfaikMophical  to  omit  ascertaining  the  predae  condition  of  those  bodiea 
at  the  moment  of  the  experiment,  Aa  to  ihe  degree  of  minuteness  of 
the  mental  subdivision ;  if  we  vrete  obliged  to  bieak  dovrn  what  we 
observe  into  ita  very  simplest  elements,  that  is,  literally  into  single  facts* 
it  would  be  difficult  to  say  where  we  should  find  them :  we  can  hardly 
ever  affirm  that  our  divisions  of  any  kind  have  reached  the  ultimate 
onit.  But  this,  too,  is  fortunately  unnecessary.  The  only  object  of  the 
mental  separation  ia  to  suggest  the  requisite  physical  separation,  so 
that  we  may  either  accomplish  it  ourselves,  or  seek  for  it  in  nature ; 
and  we  have  done  enough  vrhen  we  have  carried  the  aubdivision  as  far 
as  the  point  at  which  we  are  id>le  to  see  what  observationB  or  experi*^ 
meats  we  require.  It  is  only  essential,  at  whatever  point  our  mental 
decomposition  of  foots  may  for  the  present  have  stopped,  that  we  should 
hold  ourselves  ready  and  able  to  carry  it  foitber  as  occaaion  requires, 
and  should  not  allow  the  freedom  of  our  discriminating  foculty  to  be 
imprisoned  by  die  svrathes  and  bands  of  ordinary  dassincadon ;  as  was 
die  case  with  all  eariy  speenladve  inquirers,  not  exoepdng  the  Ghceeka, 
to  whom  it  hardly  ever  occurred  that  what  was  callea  by  one  abstract 
name  might,  in  reality,  be  several  phenomena,  or  diat  there  was  a  poa* 
sibility  <»  decomposing  the  facts  or  die  univene  into  any  elements  but 
diose  which  ordinary  language  already  recoj 


§  2.  The  different  antecedents  and  consequents  being,  then,  supposed 
to  be,  ao  for  as  the  case  requires,  ascertained  and  discriminated  from 
one  another ;  we  are  to  inquire  which  is  connected  with  which.  In 
•very  instance  which  comes  under  our  obsorvadon,  there  are  many 
antecedents  and  many  consequents.  If  diose  anteoedents  could  not  be 
aevered  foom  one  another  except  in  ibought,  or  if  diose  consequents 
never  were  found  apart,  it  would  be  impossible  for  us  to  disdng^h 
(apotterieri  at  least)  die  real  laws,  or  to  assign  to  any  cause  its  ^ect, 
or  to  any  effisct  its  cause.  To  do  so,  we  must  be  aole  to  meet  with 
aome  of  die  antecedents  apart  foom  the  rest,  and  observe  what  follows 
from  them ;  or  some  of  die  consequents,  and  observe  by  what  they  are 
pveceded.  We  must,  in  shoct,  follow  the  Baconian  rule  of  varying 
Eb 
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dnskiB  diat  it  is  the  canse  of  a  remtins  subject  to  very  confliderabls 
doubt.  Thoagb  an  inTariable,  it  may  not  be  the  unconditional  ante- 
cedent of  a,  but  may  precede  it  as  day  precedes  mgfat  or  night  day. 
This  uncertainty  arises  firom  the  impossibility  of  assuring  ouxselTes  that 
A  is  the  only  immediate  antecedent  common  to  both  the  instances.  If 
we  could  be  certain  of  having  ascertained  all  the  invariable  antece- 
dents, we  might  be  sure  that  the  unconditional  invariable  antecedent, 
or  cause,  must  be  found  somewhere  among  them.  Unfortunately  it  is 
'hardly  ever  possible  to  ascertain  all  the  antecedents,  unless  the  phe- 
nomenon is  one  which  we  can  produce  artificially.  Even  &en  the 
difficulty  is  merely  lightened,  not  removed :  men  knew  how  to  raise 
water  in  pumps  long  before  they  adverted  to  what  was  really  the 
operating  circumstance  in  the  means  they  employed,  namely,  iAnB 
pressure  of  the  atmosphere  on  the  open  surface  of  the  water.  It  is, 
however,  much  easier  to  analyze  completely  a  set  of  arrangements 
made  by  ouraelves,  than  the  whole  complex  mass  of  the  agencies 
which  nature  happens  to  be  exerting  at  the  moment  when  she  produ- 
ces any  given  j^nomenon.  We  may  overlook  some  of  the  material 
circumstances  in  an  experiment  vrith  an  electrical  machine ;  but  we 
shall,  at  the  worst,  be  better  acquainted  with  them  than  wi&  those  of 
a  thunder-storm. 

The  mode  of  discovering  and  proving  laws  of  nature,  which  we 
have  now  examined,  proceeds  upon  the  following  axiom :  Whatever 
circumstance  can  be  excluded,  without  prejudice  to  the  {^lenomenon, 
or  can  be  absent  notwithstanding  it  presence,  is  not  connected  with  it 
in  the  way  of  causation.  The  casual  circumstances  being  thus  elimi* 
nated,  if  only  one  remains,  that  one  is  the  cause  whidi  we  are  in 
search  of:  if  more  than  one,  they  either  are,  or  contain  among  them, 
&e  cituset  and  so,  mutaiU  muUmdis,  d  the  effect.  As  this  method 
proceeds  by  comparing  different  instances  to  ascertain  in  what  they 
aeree,  I  have  termed  it  the  Method  of  Agreement:  and  we  may 
adopt  as  its  regulating  principle  the  foUovring  canon:—* 

First  Canon. 

Iftvo  or  man  imtaneei  of  the 'pkautmaum  under  inveaiigahon  kaioe 
mdy  one  circuimMtamoe  in  common^  the  circunutanee  in  whtch  alone  all 
the  instameee  itgree,  ft  the  cause  (or  ^ect)  of  the  given  pAenomemon, 

Quitting  for  the  present  the  Method  of  Agreement,  to  whicb  we 
shall  almost  immediately  return,  we  proceed  to  a  still  move  potent 
instrument  of  the  investigation  of  nature,  the  Method  of  Difference. 

§  2.  In  the  Method  of  Agreement,  we  endeavored  to  obtain  in- 
stances which  agreed  in  the  given  circumstance  but  diffiered  in  every 
other:  in  the  present  method  we  require,  on  the  contrary,  two  in- 
stances resembung  one  another  in  every  other  respect,  but  differing  in 
the  presence  or  absence  of  the  phenomenon  we  wish  to  study.  If  our 
object  be  to  discover  the  effects  of  an  agent  A,  we  must  procure  A  in 
some  set  of  ascertained  circumstances,  as  ABO,  and  having  noted  the 
effects  produced,  compare  them  with  the  effect  of  the  remaining 
circumstances  BC,  when  A  is  absent.  If  the  effect  of  ABC  is  a 6c, 
and  the  effect  of  BC,  be,  it  is  evident  that  the  effect  of  A  is  a.     So 
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J  on,  if  we  be^  at  the  other  end,  and  desire  to  investigate  the  cause 
an  effect  a,  we  must  select  an  instance,  bb  a  be,  in  which  the  effect 
occurs,  and  in  which  the  antecedents  were  ABC,  and  we  must  look 
oat  for  anotfi^  instance  in  which  the  remaining  circumstances/  he, 
occnr  without  a.  If  the  antecedents,  in  that  instance,  are  B  C,  we 
know  that  die  cause  of  a  must  be  A :  either  A  alone,  or  A  in  conjunc- 
tion widi  some  of  the  other  circumstances  present. 

It  18  scarcely  necessary  to  give  examples  of  a  logical  process  to 
ifbich  we  owe  almost  all  the  inductive  conclusions  we  draw  in  daily 
life.  When  a  man  is  shot  through  the  heart,  it  is  by  this  method  we 
know  that  it  was  the  gun-shot  which  killed  him :  for  he  was  in  the 
fiillness  of  life  immediately  before,  all  circumstances  being  the  same, 
except  the  wound. 

The  axioms  which  are  taken  for  granted  in  this  method  are  evidently 
the  following :  Whatever  antecedent  cannot  be  excluded  without  pre- 
venting the  phenomenon,  is  the  cause,  or  a  condition,  of  that  phenom- 
enon; Whatever  consequent  can  be  excluded,  with  no  other  differ-* 
eace  in  the  antecedents  than  the  absence  of  a  particular  one,  is  thd 
effect  o£  that  one.  Instead  of  comparing  different  instances  of  a  phe- 
nomenon, to  discover  in  what  they  agree,  this  method  compares  an 
instance  of  its  occurrence  with  an  instance  of  its  non-occurrence,  to 
discover  in  w^hat  they  differ.  The  canon  which  is  the  regulating  prin- 
ciple of  the  Method  of  Difference  may  be  expressed  as  fbllows : — 

Second  Canon. 

J'  an  instance  in  uihich  the  phenomenon  under  investigation  oedkrs^ 
an'instance  in  ithich  it  does  not  occur,  have  evert/  circumstance  save  \   > 

one  in  common,  that  one  occurring  only  in  the  former  ;  the  circumstance         '   -  rt 
is  which  alone  the  two  instances  differ,  is  the  effect,  or  cause,  or  a  neceS"  \ 

wry  part  of  the  cause,  of  the  phenomenon,  •  j- :   *^ 

§  3.  The  tviro  methods  which  we  have  now  stated  have  many  features 

(}{ resemblance,  but  there  are  also  many  distinctions  between  them. 

Both  are  methods  of  elimination.     This  term  (which  is  employed  in 

tbe  dieory  of  equations  to  denote  the  process  by  which  one  after 

another  of  tlie  elements  of  a  question  is  excluded,  and  the  solution.  '-\ 

made  to  depend  upon  the  relation  between  the  remaining  ql/^ments. 

only,)  is  weU  suited  to  express  the  operation,  analagous  to  this,  which 

bas  been  understood  since  the  time  of  Bacon  to  be  the  foundation  of 

experimental  inquiry :  namely,  the  successive  exclusion  of  the  various 

circomstaiices  which  are  found  to  accompany  a  phenomenon  in  a  given 

mstance,  in  order  to  ascertain  what  are  those  among  them  which  can 

be  absent  consistently  with  the  existence  of  the  phenomenon.     The 

Method  of  Agreement  stands  on  the  ground  that  whatever  can  be 

eiimiuBted,  is  notxonnected  with  the  phenomenon  by  any  law.     The 

Method  of  X>ifference  has  for  its  foundation,  that  whatever  can  not  be 

eliminated,  is  connected  with  the  phenomenon  by  a  law. 

Of  these  methods,  that  of  Difference  is  more  particularly  a  method 

of  artificial  experiment ;  while  that  of  Agreement  is  more  especially 

the  resource  we  employ  where  experimentation  is  impossible.    A  few 

reflections  'v^ll  prove  the  fact,  and  point  out  the  reason  of  it. 

It  is  inherent  in  the  peculiar  character  of  the  Method  of  Difference, 
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that  the  nature  of  the  combinations  which  it  requires  is  much  mors 
strictly  defined  than  in  the  Method  of  Agreement.     The  two  instances 
which  are  to  be  compared  with  one  another  must  be  exactly  similar, 
in  all  circumstances  except  the  one  which  we  are  attempting  to  inves* 
tigate :  they  must  be  in  the  relation  of  ABC  and  BC,  or  of  a^c  and 
he.     It  is  true  that  this  similarity  of  circumstances  needs  not  extend 
to  such  as  are  already  known  to  be  immaterial  to  the  result.     And  in 
the  case  of  most  phenomena  we  learn  at  once,  from  the  most  ordinary 
experience,  that  most  of  the  coexistent  phenomena  of  the  universe 
may  be  either  present  or  absent  without  affecting  the  given  phenome- 
non ;  or,  if  present,  are  present  indifferently  when  the  phenomenon 
does  not  happen,  and  when  it  does.     Still,  even  limiting  the  identity 
which  is  required  between  the  two  instances,  ABC  and  BC,  to  such 
circumstances  as  are  not  already  known  to  be  indifferent ;  it  is  very 
seldom  that  nature  affords  two  instances,  of  which  we  can  be  assured 
that  they  stand  in  this  precise  relation  to  one  another.     In  the  spon- 
taneous operations  of  nature  there  is  generally  such  complication  and 
such  obscurity,  they  are  mostly  either  on  so  overwhelmingly  large  or 
on  80  inaccessibly  minute  a  scale,  we  are  so  ignorant  of  a  great  part 
of  the  facts  which  really  take  place,  and  even  those  of  which  we  are 
not  ignorant  are  so  multitudinous,  and  therefore  so  seldom  exactly 
alike  in  any  two  cases,  that  a  spontaneous  experiment,  of  the  kind 
required  by  the  Method  of  Difference,  is  commonly  not  to  be  found. 
Wnen,  on  the  contrary,  we  obtain  a  phenomenon   by  an  artificial 
experiment,  a  pair  of  instances  such  as  the  method  requires  is  obtained 
almost  as  a  matter  of  course,  provided  the  process  does  not  last  a  long 
time,     A  certain  state  of  surrounding  circumstances  existed  before  we 
commenced  the  experiment :  this  is  BC.     We  then  introduce  A ;  say, 
for  instance,  by  merely  bringing  an  object  from  another  part  of  the 
room,  before  there  has  been  time  for  any  change  in  the  other  ele- 
ments.    It  is,  in  shoit  (as  M.  Comte  observes),  the  very  nature  of  an 
experiment,  to  introduce  into  the  preexisting  state  of  circumstances  a 
change  perfectly  definite.     We  choose  a  previous  state  of  things  with 
which  we  are  well  acquainted,  so  that  no  unforeseen  altei-ation  in  that 
state  is  Jikely  to  pass  unobserved ;    and  into  this  we  introduce,  as 
rapidly  as  possible,  the  phenomenon  which  we  wish  to  study-;  so  that 
we  in  general  are  entitled  to  feel  complete  assurance,  that  the  pre- 
existing state,  and  the  state  which  we  have  produced,  differ  in  nothing 
except  in  the  presence  or  absence  of  that  phenomenon.     If  a  bird  is 
taken  from  a  cage,  and  instantly  plunged  mto  carbonic  acid   gas,  the 
experimentalist  may  be  fully  assured  (at  all  events  after  one   or  two 
repetitions)  that  no  circumstance  capable  of  causing  suffocation  bad 
supervened  in  the  interim,  except  the  change  fit>m  inmiersion  in  the 
atmosphere  to  immersion  in  carbonic  acid  gas.     There  is  one  doubt, 
indeed,  which  may  remain  in  some  cases  of  this  description;    the 
effect  may  have  been  produced  not  by  the  chancre,  but  by  the  means 
we  employed  to  produce  the  change.     The  possibility,  however,  of  this 
last  supposition  generally  admits  of  being  conclusively  tested  by  other 
experiments.     It  thus  appears  that  in  the  study  of  the  various  kinds 
of  phenomena  which  we  can,  by  our  voluntary  agency,  modify  or 
control,  we  can  in  general  satisfy  the  requisitions  of  the  Method  of 
Difference ;  but  that  by  the  spontaneous  operations  of  nature   those 
requisitions  are  seldom  fulfilled. 
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The  reverse  of  this  is  the  case  with  t^e  Method  of  Agreement; 
We  do  not  here  require  instances  of  so  special  and  determinate  a  kind* 
Any  instances  whatever,  in  which  nature  presents  us  with  a  phenonn 
epon,  may  be  .examined  for  the  purposes  of  this  method ;  and  if  all 
soch  instances  agree  in  anything,  a  conclusion  of  considerable  value  is 
already  attained  We  can  seldom,  indeed,  be  sure  that  this  one  point 
of  agreement  is  the  only  one ;  but  our  ignorance  does  not,  as  in  the 
Method  of  Difference,  vitiate  the  conclusion;  the  certainty  of  the 
result,  as  far  as  it  goes,  is  not  affected.  We  have  ascertained  one 
in^^able  antecedent  or  consequent,  however  many  other  invariable 
antecedents  or  consequents  may  still  remain  unascertained.  If  ABC, 
ADE,  AFG,  are  all  equally  followed  by  a,  then  a  is  an  invariable 
consequent  of  A.  If  abc,  aae,  afg,  all  number  A  among  their  ante- 
cedents, then  A  is  connected  as  an  antecedent,  by  some  invariable 
law,  with  a.  But  to  determine  whether  this  invariable  antecedenuis 
a  cause,  or  this  invariable  consequent  an  effect,  we  must  be  able,  in 
addition,  to  produce  the  one  by  means  of  the  other ;.  or,  at  least,  to  itbtain 
diat  which  alone  constitutes  our  assurance  of  having  produced*  any- 
thing, namely,  an  instance  in  which  the  efibct,  a,  has  come  into  exist* 
ence,  vnth  no  other  change  in  the  preexisting  circumstances  than  tlie 
addition  of  A.  And  'this,  if  we  can  do  it,  is  an  application  of  the 
Method  of  Difference,  not  of  the  Method  of  Agreement. 

It  thus  appears  to  be  by  the  Method  of  Difference  alone  that  we  can 
ever,  in  the  way  pf  direct  experience,  arrive  with  certainty  at  causes. 
The  Method  of  Agreement  leads  only  to  laws  of  phenomena,  as  Mr. 
Whewell  calls  them,  but  which  (since  laws  of  causation  are  also  laws 
of  phenomena)  I  prefer  to  designate  as  uniformities  in  which  the  ques- 
tion of  causation  must  for  the  present  remain  undecided.     The  Method 
of  Agreement  is  chiefly  to  be  resorted  to,  as  a  means  of  suggesting 
applications  of  the  Method  of  Difference  (as  in  the  last  example  the  com- 
parison of  ABC,  ADE,  AFG,  suggested  that  A  was  the  antecedent 
on  which  to  try  the  experiment  whether  it  could  produce  a) ;  or,  as  an 
inferior  resource,  in  case  the  Method  o(  Difference  is  impracticable ; 
which,  as  we  be^re  showed  generally  arises  fix>m  the  impossibility  of 
artificially  producing  the  phenomena.    And  hence  it  is  that  the  Method 
of  Agreement,  although  applicable  in  principle  to  either  case,  is  more 
emphatically  Uie  method  of  investig^ation  on  those  subjects  where  arti- 
ficial experimentation  is  impossible ;  because  on  those  it  i?^,  generally, 
our  only  resource  of  a  directly  inductive  nature ;  while,  in  the  phenome- 
na which  we  can  produce  at  pleasure,  the'Mediod  of  Difference  gene- 
rally affords  a  more  efficacious  process,  which  will  ascertain  causes  as 
weQ  as  mere  laws. 

§  4.  Ous  next  remark  shall  be,  that  there  are  many  cas6s  in  which, 
ahhoaeb  our  power  of  producing  the  phenomenon  is  complete,  the 
Method  of  Difference  either  cannot  be  made  available  at  all,  or  not 
without  a  previous  employment  of  the  Method  of  Agreement  This 
occurs  when  the  agency  by  which  we  can  produce  the  phenomenon  is 
not  that  of  one  single  antecedent,  but  a  combination  of  antecedents, 
which  we  have  no  power  of  separating  firom  each  other  and  exhibiting 
apart.  For  instance,  suppose  the  subject  of  inquiry  to  be  the  cause  of 
die  double  refiraction  or  tight.  We  can  produce  this  phenomenon  at 
pleasure,  by  employing  any  one  of  the  many  substances  which  are 
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known  to  refract  light  in  that  peculiar  manner.  But  if,  taking  one  of 
those  dubstances,  as  Iceland  spar  for  example,  we  wish  to  determine 
on  which  of  the  properties  of  Iceland  spar  tliis  remarkable  phenomena 
depends,  we  can  make  no  use,  for  that  purpose,  of  the  Method  of  Dif- 
ference ;  for  we  cannot  find  another  substance  precisely  resembling 
Iceland  spar  except  in  some  one  property.  The  only  mode,  thei'efore, 
of  prosecuting  this  inquiry  is  that  afforded  by  the  Method  of  Agree* 
ment ;  by  which,  in  iact,  through  a  comparison  of  all  the  known  sub- 
stances which  had  the  property  of  doubly  refracting  light,  it  was  ascer- 
tained that  they  agreed  in  the  single  circumstance  of  being  crystaline 
substances  ;  and  ^though,  the  converse  does  not  hold,  although  all  crys- 
taline substances  have  not  the  property  of  double  refraction,  it  wai 
concluded,  with  reason,  that  there  is  a  real  connexion  between  these 
two  properties ;  that  either  crystaline  structure,  or  the  cause  which 
gives  rise  to  that  structure,  is  one  of  the  conditions  of  double  refraction. 

Out  of  this  employment  of  the  Method  of  Agreement  arises  a  pecu- 
liar modification  of  diat  method,  which  is  sometimes  of  great  avail  in 
the  investi^tion  of  nature.  In  cases  similar  to  the  above,  in  which  it 
is  not  possible  to  obtain  the  precise  pair  of  instances  which  our  second 
canon  requirefr — ^instances  agreeing  in  every  antecedent  except  A,  or  in 
every  consequent  except  a  ;  we  may  yet  be  able,  by  a  double  employ- 
ment of  the  Method  of  Agreement,  to  discover  in  what  the  instances 
which  contain  A  or  a,  di&r  from  those  which  do  not. 

If  we  compare  various  instances  in  which  a  occurs,  and  find  that 
they  all  have  in  common  thd  circumstance  A,  and  (as  far  as  can  be 
observed)  no  other  circumstance,  the  Method  of  Agreement,  so  frur  bears 
testimony  to  a  connexion  between  A  and  a.    In  order  to  convert  this 
proof  of  connexion  into  proof  of  causation  by  the  direct  Method  of 
Difference,  we  ought  to  be  able  in  some  one  of  these  instances,  as  'for 
example  A  B  C,  to  leave  out  A,  and  observe  whether  by  doing  so,  a  is 
prevented.     Now  supposing  (what  is  ofi;en  the  case)  that  we  are  not 
able  to  try  this  decisive  experiment;  yet,  provided  we  can  by  any 
means  discover  what  would  W  its  result  if  we  could  try  it,  the  advan* 
tage  will  be  the  same.     Suppose,  then,  that  as  we  previously  examined, 
a  variety  of  instances  in  which  a  occurred,  and  found  them  to  agree  in 
containing  A,  so  we  now  observe  a  variety  of  instances  in  which  a  does 
not  occur,  and  find  them  agree  in  not  containing  A;  which  establishes, 
by  the  Method  of  Agreement,  the  same  connexion  between  the  absence 
of  A  and  the  absence  of  a,  which  was  before  established  between  their 
presence.    As,  then,  it  had  been  shown  that  whenever  A  is  present  a 
IS  present,  so  it  being  now  shown  that  when  A  is  taken  away  a  ia  re> 
moved  along  with.it,  we  have  by  the  one  propositioD  ABC,  a  he,  by 
the  other  BC,  &c,  the  positive  and  negative  instances  which  the  Method 
of  Difference  requires.     Thus,  if  it  be  true  that  all  animals  which  have 
a  welUdeveloped  respiratory  system,  and  therefore  aerate  the  blood 
perfectly,  agree  in  bemg  warm-blooded,  whUe  those  whose  respiratory 
system  is  imperfect  do  not  maintain  a  temperature  much  exceeding 
that  of  the  surrounding  medium,  we  may  argue  from  this  two-fi)ld  expe- 
rience, that  the  change  which  takes  place  in  the  blood  by  respiration 
is  the  cause  of  animal  heat 

This  method  may  be  called  the  Indirect  Method  of  Difference,  oi> 
xhe  Joint  Method  of  Agreement  and  Difference ;  and  consists  in  a  doubly 
employnient  of  the  Method  of  Agreement,  each  proof  being  iude^^ea- 
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dent  of  the  other,  and  corroborating  it.  But  it  is  not  equivalent  to  a 
proof  by  the  direct  Method  of  Difference.  For  the  requisitions  of  the 
Method  of  Difference  are  not  satisfied,  unless  we  can  be  quite  sore 
either  that  the  instances  affirmative  of  a  agree  in  no  antecedent  what^ 
ever  but  A,  or  that  the  instances  negative  of  a  agree  in  nothing  but  the 
negation  of  A.  Now  if  it  were  possible,  which  it  never  is,  to  have  this 
awurance,  we  should  not  need  the  joint  method ;  for  either  of  the  two 
sets  of  instances  separately  would  then  be  sufficient  to  prove  causation. 
This  indirect  method,  therefore,  can  only  be  viewed  as  a  great  exten- 
non  and  improvement  of  the  Method  of  Agreement,  but  not  as  partici- 

Sing  in  the  more  cogent  nature  of  the  Method  of  DiflSsrence.     The 
owing  may  be  stated  as  its  canon  :^ 

Third  Canon. 

If  two  or  more  instances  in  which  the  phenomenon  occurs  have  only 
one  circumstance  in  common^  while  two  or  more  instances  in  which  it  does 
not  occur  have  nothing  in  common  save  the  absence  of  that  circumstance  ; 
the  circumstance  in  which  alone  the  two  sets  of  instances  differ ^  is  the 
^ea,  or  cause f  or  a  necessary  part  of  the  cause,  of  the  phenomenon. 

We  shall  presently  show  that  the  Joint  Method  of  Agreement  and 
Difference  constitutes,  in  another  respect  not  yet  adverted  to,  an  in> 
provement  upon  the  common  Method  of  Agreement,  namely,  in  being 
unaffected  by  a  characteristic  imperfection  of  that  method,  the  nature 
of  which  still  remains  to  be  pointed  out.  But  as  we  cannot  enter  into 
this  exposition  without  introducing  a  new  element  of  complexity  into 
this  long  and  intricate  discussion,  I  shall  postpone  it  to  the  next  chapter, 
and  shall  at  once  proceed  to  the  statement  of  two  other  methods, 
which  will  complete  the  enumeration  ci  the  means  which  mankind 
poness  for  exploring  the  l^ws  of  nature  by  specific  observation  and 
experience. 

$  5.  The  first  of  these  has  been  aptly  denominated  the  Method  of 
Sandues.  Its  principle  is  very  simple.  Subducting  fix>m  any  given 
phenomenon  all  the  portions  which  by  virtue  of  preceding  inducticjns,  / 
can  be  assigned  to  known  causes,  the  remainder  will  be  the  effect  of 
the  antecedents  which  had  been  overlooked,  or  of  which  the  effect  was 
as  yet  an  unknown  quantity. 

Suppose,  as  before,  that  we  have  the  antecedents  ABC,  followed 
by  the  consequents  ahc,  and  that  by  previous  inductions,  (founded,  we 
will  suppose,  upon  the  Method  of  Difference,)  we  have  ascertained  the 
causes  g«  some  of  these  effects,  or  the  effects  of  some  of  these  causes ; 
and  are  by  this  means  apprised  that  the  effect  of  A  is  a,  and  that  the 
^ect  of  6  is  &.  Subtracting  the  sum  of  these  effects  £rom  the  total 
phenomenon,  there  remains  c,  which  now,  without  any  fresh  experi* 
ment,  vre  may  know  to  be  the  effect  of  C.  This  Method  of  Residues 
If  in  trath  a  peculiar  modification  of  the  Method  of  Difference. )  If  the 
instance  ABC,  a 6c,  could  have  been  compared  with  a  single  instance 
A3,  ab,  we  should  have  proved  C  to  be  the  cause  of  c,  by  the  com- 
moo  process  of  the  Method  of  Difference,  In  the  present  case,  how- 
ever, instead  of  a  single  instance  A  B,  we  hai:e  had  to  study  separately 
the  causes  A  and  B,  and  to  infer  from  the  effects  which  they  produce 
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separately,  what  effect  they  must  produce  in  the  case  ABC  where 
they  act  together.  Of  the  two  instances,  therefore,  which  the  Method 
of  Difference  requires — the  one  positive,  the  other  negative — ^the  nega- 
tive one,  or  that  in  which  the  given  phenomenon  is  absent,  is  not  the 
direct  result  of  observation  and  experiment,  but  has  been  arrived  at 
by  deduction.  As  one  of  the  forms  of  the  Method  of  Difference,  the 
Method  of  Residues  partakes  of  its  rigorous  certainty,  provided  the 
previous  inductions,  toose  which  gave  the  effects  of  A  ana  B,  were  ob- 
tained by  the  same  infallible  method,  and  provided  we  are  certain  that 
G  is  the  atdy  antecedent  to  which  the  residual  phenomenon  c  can  be 
referred ;  the  only  agent  of  which  we  had  not  already  calculated  and 
'subducted  the  effect.  But  as  we  can  never  be  quite  certain  of  this, 
the  evidence  derived  from  the  Method  of  Residues  is  not  complete, 
unless  we  can  obtain  C  artificially  and  tiy^it^parately,  or  unless  its 
agency,  when  once  suggested,  can  be  accounted  for,  and  proved  de- 
ductively, from  known  laws. 

Even  wi&  these  reservations,  the  Method  of  Residues  is  one  of  the 
most  important  among  our  instruments  of  discovery.  Of  all  ihe  methods 
of  investigating  laws  of  nature,  this  is  the  most  fertile  in  unexpected 
results  ;  often  informing  us  of  sequences  in  which  neither  the  cause  nor 
the  effect  were  sufficiently  conspicuous  to  attract  of  themselves  the 
attention  of  observers. ,  The  agent  C  may  be  an  obscure  circumstance, 
not  likely  to  have  been  perceived  unless  sou£;ht  for,  nor  likely  to  haTe 
been  sought  fi)r  until  attention  had  been  awakened  by  the  insufficiency 
of  the  obvious  causes  to  account  for  the  whole  of  the  effect.    And  c 
may  be  so  disguised  by  its  intermixture  with  a  and  &,  that  it  would 
scarcely  have  presented  itself  spontaneously  as  a  subject  of  separate 
study.     Of  these  uses  of  the  method,  we  shall  presently  cite  some 
remarkable  examples.    The  canon  of  the  Method  of  Residues  is  as 
follows  i-^ 
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Subduct  frum  any  phenomenon  such  part  a»  is  known  by  previous 
inductions  to  be  the  efeet  of  certain  antecedents,  and  the  residue  of  thn 
phenomenon  is  the  effect  of  the  remaining  antecedents. 

'  \  6.  There  remains  a  class  of  laws  which  it  is  impracticable   to 
ascertain  by  any  of  the  three  methods  which  I  have  attempted   to 
characterize ;  namely,  the  laws  of  those  Permanent  Causes,  or  iude- 
Btructible  natural  agents,  which  it  is  impossible  either  to  exclude  or  to 
isolate  :  which  we  can  neither  hinder  from  being  present,  nor  contrive 
that  they  should  be  present  alone.    It  would  appear  at  first  sight  that 
we  could  by  no  means  separate  the  effects  of  Uiese  agents  fi-otn  the 
effects  of  those  other  phenomena  with  which  they  cannot  be  prevented 
from  coexisting.     In  respect,  indeed,  to  most  of  the  permanent  causes, 
no  such  difficulty  exists ;  since,  though  we  cannot  eliminate  them   aa 
coexisting  facts,  we   can  eliminate  them  as  influencing  agents,   bv 
simply  trying  our  experiment  in  a  local  situation  beyond  the  limits  of 
their  influence.     The  pendulum,  for  example,  has  its  oscillations 
disturbed  by  the  vicinity  of  a  mountain ;  we  remove  the  pendulum  to 
a  sufficient  distance  from  the  mountain,  and  the  disturbance  ceases : 
from  these  data  we  can  determine  by  the  Method  of  Difference,  the 
amount  of  effect  really  due  to  the  mountain ;  and  beyond  a   certain 
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distance  everything  goes  on  precisely  as  it  would  do  if  the  mountain 
exercised  no  influence  whatever,  which,  accordingly,  we,  with  sufficient 
lesson,  conclude  to  be  the  fact. 

The  difficulty,  therefot^,  in  applying  the  methods  already  treated  of 
to  determine  the  efieets  of  Permanent  Causes,  is  confined  to  the  cases 
in  which  it  is  impossible  for  us  to  get  out  of  the  local  limits  of  their 
influence;  The  pendulum  can  be  removed  from  the  influence  of  the 
mountain,  bot  it  cannot  be  removed  from  the  influence  of  the  earth : 
we  cannot  take  away  the  earth  from  the  pendulum,  nor  the  pendulum 
from  the  earth,  to  ascertain  whether  it  would  continue  to  vibrate  if  the 
action  which  the  earth  exerts  upon  it  were  withdrawn.  On  what 
evidence,  then,  do  we  ascribe  its  vibrations  to  the  earth's  influence  1 
Not  on  any  sanctioned  by  the  Method  of  Difierence ;  for  one  of 
the  two  instances,  the  negative  instance,  is  wanting.  Nor  by  the 
Method  of  Agreement ;  for  although  all  pendulums  agree  in  this,  that 
during  their  oscillations  the  earth  is  alvrays  present,  why  may  we  not 
88  well  ascribe  the  phenomenon  to  the  sim,  which  is  equally  a  co- 
existent fact  in  all  the  experiments  1  It  is  evident  that  to  establish 
even  so  simple  a  fact  of  causation  as  this,  there  was  required  some 
method  over  and  above  those  which  we  have  yet  examined. 

As  another  example,  let  us  take  the  phenomenon  Heat  Independ- 
ently of  all  hypothesis  as  to  the  real  nature  of  the  agency  so  called, 
this  &ct  is  certain,  that  we  are  unable  to  exhaust  any  body  of  the  whole 
of  its  heat.  It  is  equally  certain  that  no  one  ever  perceived  heat  not 
emanating  frt>m  a  body.  Being  unable,  then,  to  separate  Body  and  Heat, 
we  cannot  effect  such  a  variation  of  circumstances  as  the  foregoing  three 
methods  require ;  we  cannot  ascertain,  by  those  methods,  what  por- 
tions of  the  phenomena  exhibited  by  anybody  are  due  to  the  heat  con- 
tained in  it.  If  we  could  observe  a  body  with  its  heat,  and  the  same 
body  entirely  divested  of  heat,  the  Method  of  Diflerence  would  show 
the  e&ct  due  to  the  heat,  apart  from  that  due  to  the  body.  If  we 
could  observe  heat  under  circumstances  aereeing  in  nothing  but  heat, 
and  therefore  not  characterized  also  by  the  presence  of  a  body,  we 
coald  ascertain  the  eflects  of  heat,  from  an  instance  of  heat  with  a  body 
and  an  instance  of  heat  without  a  body,  by  the  Method  of  Agreement ; 
or,  if  we  pleased,  we  could  determine  by  the  Method  of  Difi*erence 
what  effect  was  due  to  the  body,  when  the  remainder  which  was  due  to 
the  heat  would  be  given  by  the  Method  of  Residues.  But  we  can  do 
none  of  dieie  things  ;  and  without  them  the  application  of  any  of  the 
tiiree  methods  to  the  solution  of  this  problem  would  be  illusory.  It 
would  be  idle,  for  instance,  to  attempt  to  ascertdn  the  effect  of  heat  by 
subtracting  from  the  phenomena  exhibited  bv  a  body,  all  that  is  due  to 
its  other  properties  ;  for  as  we  have  never  been  able  to  observe  any 
bodies  without  a  portion  of  heat  in  them,  the  effects  due  to  that  heat 
may  form  a  part  of  the  very  results,  which  we  affect  to  subtract  in  order 
that  tbe  effect  of  heat  may  be  shown  by  the  residue. 

Ifi  therefore,  there  were  no  other  methods  of  experimental  investi- 
gBliofn  than  these  three,  we  should  be  for  ever  unable  to  determine 
the  effects  due  to  heat  as  a  cause.  But  we  have  still  a  resource. 
Though  we  cannot  exclude  an  antecedent  altogether,  we  may  be  able 
to  produce,  or  natui^  may  produce  for  us,  some  modification  in  it.  By 
a  modification  is  here  meant,  a  change  in  it,  not  amounting  to  its  total 
remoraL    If  some  modification  in  the  antecedent  A  is  always  followed 
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by  a  change  in  the  consequent  a,  the  other. consequentB  h  and  e  119 
maining  the  same ;  or,  vice  versd^  if  every  change  in  a  is  found  to  haye 
been  preceded  by  some  modification  in  A,  none  being  observable  in 
any  otthe  other  antecedents ;  we  may  safely«conclude  that  a  is,  wholly 
or  in  part,  an  effect  traceable  to  A,  or  at  least  in  some  way  connected 
with  It  through  causation.  For  example,  in  the  case  <^  heat,  tnough 
we  cannot  expel  it  altogether  from  any  body,  we  can  modify  it  in  quan- 
tity, we  can  increase  or  diminish  it ;  and  doing  so,  we  find  by  the  va- 
rious methods  of  expeiimentation  or  observation  already  treated  of, 
that  such  increase  or  diminution  of  heat  is  followed  by  expansion  or  ' 
contraction  of  the  body.  In  this  manner  we  arrive  at  die  conclusion, 
otherwise  unattainable  by  us,  that  one  of  the  effects  of  heat  is  to  enlarge 
the  dimensions  of  bodies ;  or  what  is  the  same  thing  in  other  words,  to 
widen  the  .distances  between  their  particles. 

A  change  in  a  thing,  not  amounting  to  its  total  xemoval,  that  is,  a 
change  which  leaves  it  still  the  same  thing  it  was,  must  be  a  change 
either  in  its  quantity,  or  in  some  of  its  relations  to  other  things,  of 
which  relations  the  principal  is  its  position  in  space.     In  the  pievioua 
example,  the  modification  which  was  produced  in  the  antecedent  was 
an  alteration  in  its  quantity.     Let  us  now  suppose  the  question  to 
be,  what  influence  the  moon  exerts  on  the  surface  of  the  earth.     We 
cannot  try  an  experiment  in  the  absence  of  the  moon,  so  as  to  observe 
what  terrestrial  phenomena  her  annihilation  would  put  an  end  to; 
but  when  we  find  that  all  the -variations  in  lliepontion  of  the  moon  are 
followed  by  corresponding  variations  in  the  time  and  place  of  high 
water,  the  place  bemg  always  either  on  the  side  of  jthe  earth  which  is 
nearest  to,  or  on  that  which  is  most  remote  from,  the  moon,  we  have 
ample  evidence  that  the  moon  is,  wholly  or  partially,  the  cause  which 
determines  the  tides.     It  very  commonly  happens,  as  it  does  in  this 
instance,  that  the  variations  of  an  effect  are  correspondent,  or  anal- 
ogous, to  those  of  its  cause ;  as  the  moon  moves  fiuther  towards  the 
east,  the  high  water  point  does  the  same :  but  this  is  not  an  indis- 
pensable condition ;  as  may  be  seen  in  the  same  example,  for  along 
with  that  high  water  point,  there  is  at  the  same  instant  another  high 
water  point  diametrically  opposite  to  it,  and  which,  therefore,  of 
necessity,    moves   towards  the   west   as  the  moon  followed  by  the 
nearer  of  the  tide  \iraves  advances  towards  the  east:   and  yet  both 
these  motions  are  equally  effects  of  the  moon's  motion. 

That  the  oscillations  of  the  pendulum  are  caused  by  the  earth,  is 
proved  by  similar  evidence.     Those  oscillations  take  place  between 
equidistant  points  on  the  two  sides  of  a  line,  which,  bemg  perpendic- 
ular to  the  earth,  varies  with  every  variation  in  the  earth  s  position, 
either  in  space  or  relatively  to  the  object.     Speaking  accurately,  -wo 
only  know  by   the  method  now  characterized,  that  all  temeatrial 
homes  tend  to  the   earth,   and   not  to  some  unknovra  fixed  point 
lying  in  the  same  direction.     In  every  twenty-four  hours,  by    the 
earu's  rotation,  the  line  drawn  firom  the  bodv  at  right  angles  to  the 
earth  coincides  successively  with  all  the  radii  of  a  circle,  and  in  the 
course  of  six  months  the  place  of  that  circle  varies  by  nearly   rwo 
hundred  millions  of  miles;  yet  in  all  these  changes  of  the  earth's  ptMi- 
tion,  the  Une  in  which  bodies  tend  to  fall  continues  to  be  directed  to- 
wards it :  which  proves  that  terrestrial  gravity  is  directed  to  the 
and  not,  as  was  once  fimcied  by  some,  to  a  fixed  point  of  space. 
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The  method  by  which  these  lesuhs  were  obtained,  may  be  termed 
the  Method  of  Concomitant  Variatioiui :  it  is  regulated  by  the  follow- 
ing  canon: — 

FnTH  Canon. 

Whatever  phenomemm  varies  im  any  manner  whenever  anoihef 
fkenometum  varies  in  same  particular  manner,  is  either  a  cause  or  an 
^(Bct  of  that  phenomenon^  or  is  connected  with  it  through  same  fad 
If  causation. 

The  last  clause  is  subjoined,  because  it  by  no  means  foUows  when 
two  phenomena  accompany  each  other  in  their  variations,  that  the 
one  is  cause  and  the  other  effect.     The  same  thing  may,  and  indeed 
most  happen,  supposing  them  to  be  two  different  effects  of  a  common 
cause :  and  by  Uus  method  alone  it  would  never  be  possible  to  ascer- 
tain which  of  the  two  suppositions  is  the  true  one.     The  only  way  to 
solve  the  doubt  would  be  that  which  we  have  so  often  adverted  to, 
viz.,  by  endeavoring  to  ascertain  whether  we  can  prepuce  the  one 
Mt  of  variations  by  means  of  the  other.    In  the  case  of  heat,  for 
example,  by  increasing  the  temperature  of  a  body  we  increase  its 
balk,  but  by  increasing  its  bulk  we  do  not  increase  its  temperature ; 
on  the  contrary  (as  in  the  rarefaction  of  air  under  the  receiver  of  an 
air-pump),  we  generally  diminish  it :  therefore  heat  is  not  an  effect, 
Init  a  cause,  of  increase  of  bulk.    If  we  cannot  ourselves  produce 
the  variations,  we  must  endeavor,  though  it  is  an  attempt  which  is 
ieldom  sucx^essful,  to  find  them  produced  by  nature  in  some  case 
in  which  the  preexisting  circumstances  are  perfectly  known  to  us. 

it  IB  scarcely  necessary  to  say,  that  in  order  to  ascertain  the  uniform' 
coDcomitanoe  of  variations  in  the  effect  with  variations  in  the  cause,  the 
same  precautions  must  be  used  as  in, any  other  case  of  the  determina- 
tion  of  an  invariable  sequence.  We  must  endeavor  to  retain  all  the 
other  antecedents  unchanged,  while  that  particular  one  is  subjected  to 
the  reqaieite  series  of  variations;  or  in  other  words,  that  we  may  be 
warranted  in  inferring  causation  from  concomitance  of  variations,  the 
coocomitance  itself  must  be  proved  by  the  Method  of  Difference. 

It  might  at  first  appear  that  the  Method  of  Concomitant  Variations 
assumes  a  new  axiom,  or  law  of  causation  in  general,  namely,  that 
every  modification  of  the  cause  is  followed  by  a  change  in  the  eflfect. 
And  it  does  usually  happen  that  wlien  a  phenomenon  A  causes  a  phe- 
nomenon a,  any  variation  in  the  quantity  or  in  the  various  relations  pf 
A,  is  onifbrmly  followed  by  a  variation  in  the  quantity  or  relations  of 
a.  To  take  a  familiar  instance,  that  of  gravitation.  The  sun  causes  a 
certain  tendency  to  motion  in  the  earth ;  here  we  have  cause  and  effect; 
but  that  tendency  is  towards  the  sun,  and  therefore  varies  in  direction 
18  the  sun  varies  in  the  relation  of  position ;  and  moreover  the  tendency 
raries  in  intensity,  in  a  certain  numerical  ratio  to  the  sun's  distance 
from  the  earth,  that  is,  according  to  another  relation  of  the  sun. 
Thus  -we  see  that  there  is  not  only  an  invariable  connexion  between 
the  sun  and  the  earth's  gravitation,  but  that  two  of  the  relations  of  the 
nm,  its  poeitiou  with  respect  to  the  earth  and  its  distance  from  the 
eardi,  are  invariably  connected  as  antecedents  vrith  the  quantity  and 
of  the  earth's  gravitation.     The  cause  of  the  earth's  gravita- 
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ting  at  all,  is  simply  the  sun ;  but  the  cause  of  her  graTitatiiig  with  a 
given  intensity  and  in  a  given  direction,  is  the  existence  of  the  sun  in 
a  given  direction  and  at  a  given  distance.  It  is  not  strange  that  a  modi- 
fied  cause,  which  is  in  tniSi  a  different  cause,  should  produce  a  differ- 
ent effect.  But  as  the  cause  is  only  difierent  in  its  quantity,  or  in  some 
of  its  relations,  it  usually  happens  that  the  eflfect  also  is  only  changed 
in  its  quantity  or  its  relations. 

Although  it  is  for  the  most  part  true  that  a  modification  of  the  cause 
is  followed  by  a  modification  of  the  effect,  the  Method  of  Concomitant 
Variations  does  not,  however,  presuppose  this  as  an  axiom.  It  only 
requires  the  converse  proposition ;  that  anything  upon  whose  modifica- 
tions, modifications  of  an  effect  are  invariably  consequent,  must  be  the 
cause  (or  connected  with  the  cause)  of  that  effect ;  a  proposition,  the 
truth  of  which  is  evident;  for  if  the  thing  itself  had  no  influence  on  the 
effect,  neither  could  the  modifications  of  the  thing  have  any  influence. 
If  the  stars  have  no  power  over  the  fbrttmes  of  men,  it  is  implied  in  the 
very  terms,  that  the  conjunctions  or  oppositions  of  different  stars  can 
have  no  such  power. 

Although  the  most  striking  applications  of  the  Method  of  Concomi- 
tant Variations  take  place  in  the  cases  in  which  the  Method  of  Differ- 
ence, strictly  so  called,  is  impossible,  its  use  is  not  confined  to  those 
cases  ;  it  n\ay  often  usefUly  foUow  after  the  Method  of  Difference,  to 
give  additional  precision  to  a  solution  which  that  has  fi)un4*  When 
by  the  Method  of  Difference  it  has  first  been  ascertained  that  a  cer- 
tain object  produces  a  certain  effect,  the  Method  of  Concomitant  Va- 
riations may  be  usefully  called  in  to  determine  according  to  what 
law  the  quantity  or  the  diflferent  relations  of  the  effect  follow  those  of 
the  cause. 

§  7.  The  case  in  which  this  method  admits  of  the  most  extensive 
employment,  is  that  in  which  the  variations  of  the  cause  are  variations 
of  quantity.    Of  such  variations  we  may  in  general  afiirm  with  safety^ 
that  they  will  be  attended  not  only  with  variations,  but  with  similar 
variations,  of  the  effect :  the  proposition,  that  more  of  the  cause  is 
followed  by  more  of  the  effect,  bemg  a  corollary  from  the  principle  of 
the  Composition  of  Causes,  which,  as  we  have  seen,  is  the  general 
rule  of  causation ;  cases  of  the  opposite  description,  in  which  causes 
change  their  properties  on  being  conjoined  with  one  another,  being',  on 
the  contrary,  special  and  exceptional.     Suppose,  then,  that  when  A 
changes  in  quantity,  a  also  changes  in  quantity,  and  in  such  a  manner 
that  we  can  trace  the  numerical  relation  which  the  changes  of  the  one 
bear  to  such  changes  of  the  other  as  take  place  within  our  limits  of 
observation.     We  may  then,  with  certain  precautions,  safely  conclude 
that  the  same  numerical  relation  will  hold  beyond  those  limits.      If,  for 
instance,  we  find  that  when  A  is  double,  a  is  double ;  that  when  A  is 
treble  or  quadruple,  a  is  treble  or  quadruple  ;  we  may  conclude  that 
if  A  were  a  half  or  a  third,  a  would  be  a  half  or  a  third,  and  finally, 
that  if  A  were  annihilated,  a  would  be  annihilated,  and  that  a  is  ^wholly 
the  effect  of  A,  or  wholly  the  effect  of  the  saipe  cause  with  A.      And 
so  with  any  other  numerical  relation  according  to  which  A  and  o  would 
vanish  simultaneously ;  as  for  instance  if  a  were  proportional    to  the 
square  of  A.     If,  on  the  other  hand,  a  is  not  wholly  the  effect  of  A 
but  yet  varies  when  A  varies,  it  is  probably  (to  use  a  matHematicai 
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phrase)  a  fimcdon  not  pf  A  alone  but  of  A  and  Bomething  else :  its 
changes  will  be  such  as  would  occur  if  part  of  it  remained  constant, 
or  varied  on  some  other  principle,  and  the  remainder  varied  in  some 
numerical  relation  to  the  variations  of  A.  In  that  case,  when  A  dimin- 
isbeSy  a  will  seem  to  approach  not  towards  zero,  but  towards  some 
other  limit  ^  and  when  the  series  of  variations  is  such  as  to  indicate 
what  that  limit  is,  if  constant,  or  the  law  of  its  variation  if  variable, 
the  limit  will  exactly  measure  how  much  of  a  is  the  effect  of  some 
other  and  independent  cause,  and  the  remainder  will  be  the  effect  of  A 
(or  of  the  cause  of  A). 

Theae  conclusions,  however,  must  not  be  drawn  without  certain 
precautions.  In  the  first  place,  the  possibility  of  drawing  them  at  all, 
manifestly  supposes  that  we  are  acquainted  not  only  with  the  variations, 
but  with  the  absolute  quantities,  both  of  A  and  a.  If  we  do  not  know 
the  total  quantities,  we  cannot,  of  course,  determine  the  real  numerical 
relation  according  to  which  those  quantities  vary.  It  €s  therefore  an 
error  to  conclude,  as  some  have  concluded,  that  because  increase  of 
beat  expands  bodies,  that  is,  increases  the  dntance  between  their 
particles,  therefore  that  distance  is  wholly  the  effect  of  heat,  and  that 
if  we  could  entirely  exhaust  the  body  of  its  heat,  the  particles  would 
be  in  complete  contact.  This  can  never  be  more  than  a  guess,  and  of 
the  naoat  hazardous  sort,  not  a  legitimate  induction:  ror  since  we 
neither  know  how  much  heat  there  is  in  any  body,  nor  what  is  the  real 
distance  between  any  two  of  its  particles,  we  cannot  judge  whether  the 
contraction  of  the  distance  does  or  does  not  follow  the  diminution  of 
the  quantity  of  heat  according  to  such  a  numerical  relation  that  the  two 
qoantities  would  vanish  simultaneously. 

In  contrast  with  this,  let  us  consider  a  case  in  which  the  absolute 
qoanticies  are  known ;  the  case  contemplated  in  the  first  law  of  motion ; 
viz.,  that  all  bodies  in  motion  continue  to  move  in  a  straight  line  with 
vniform  velocity  until' acted  upon  by  some  new  force.     This  assertion 
is  in  open  opposition  to  first  appearances;  all  terrestrial  objects,  when 
in  motion,  gradualiv  abate  tneir  velocity  and  at  last  stop;   which 
accordingly  the  ancients,  with  their  indvctio  per  enumerationem  iim" 
fUcem^  imagined  to  be  the  law.     Every  moving  body,  however, 
ancomiteTB  various  obstacles,  as  fiiction,  tne  resistance  of  the  atmos- 
phece,  &c.,  which  we  know  by  daily  experience  to  be  causes  capable 
of  dei^roying  motion.    It  was  suggested  that  the  whole  of  the  retail 
atkm  mi^^  be  owing  to  these  causes.    How  was  this  inquired  into  1 
If  the  obstacles  could  have  been  entirely  removed,  the  case  would 
have  been  amenable  to  the  Method  of  Difference.    They  could  not  be 
rsmovedy  they  could  only  be  diminished,  and  the  case,   therefore, 
admitted  only  of  the  Method  of  Concomitant  Variations.    This  accord- 
ingly being  employed,  it  was  fi>nnd  that  every  diminution  of  the 
obtfCadeii  diminished  the  retardation  of  the  motion :  and  inasmuch  as 
in  cfais  case  (unlike  the  case  of  heat)  the  total  quantities  both  of  the 
antecsedent  and  of  the  consequent  were  known ;  it  was  practicable  to 
estimate,  with  an  approach  to  accuracy,  both  the  amount  of  the  retard- 
ation and  the  amount  of  the  retarding  causes,  or  resistances,  and  to 
judge  how  near  they  both  were  to  being  exhausted ;  and  it  appeared 
chat  the  effect  dwindled  as  rapidly,  and  at  each  step  was  as  far  on  the 
road  towards  annihilation)  as  the  cause  was.     The  simple  oscillation 
of  a  freight  suspended  from  a  fixed  point,  and  moved  a  httle  out  of  the 
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perpendicular,  which  in  ordinary  circumstances  lasts  but  a  few  minutes, 
was  prolonged  in  Borda's  experiments  to  more  than  thirty  hours,  by 
diminishing  as  much  as  possible  the  friction  at  the  point  of  suspension, 
and  by  muung  ^e  body  oscillate  in  a  space  exhausted  as  nearly  as 
possible  of  its  air.  There  could  therefore  be  no  hesitation  in  assign- 
mg  the  whole  of  the  retardation  of  motion  to  the  influence  of  the 
obstacles ;  and  since,  after  subducting  this  retardation  from  the  total 
phenomenon,  the  remainder  was  an  uniform  velocity,  the  result  was 
theproposition  known  as  the^  first  law  of  motion. 

Inere  is  also  another  characteristic  uncertainty  affecting  the  infer- 
ence that  the  law  of  variation  ^ich  the  quantities  observe  within  our 
limits  of  observation,  will  hold  beyond  those  limits.  There  is  of 
course,  in  the  forst  instance,  the  possibility  that  beyond  the  limits^  and 
in  circumstanoes,  therefore  of  which  wO  have  no  direct  experience, 
some  counteracting  cause  might  develop  itself;  either  a  new  agent,  or 
a  new  proper^  of  the  agents  concerned,  which  lies  dormant  in  the 
circumstances  we  are  able  to  observe.  This  is  an  element  of  uncer- 
tainty which  enters  largely  into  all  our  predictions  of  effects ;  but  it  is 
not  peculiarly  applicable  to  the  Method  of  Concomitant  Variations. 
The  uncertainty,  however,  of  which  I  am  about  to  speak,  is  character- 
istic of  that  method ;  especially  in  the  cases  in  which  the  extreme 
limits,  of  our  observation  are  very  narrow,  in  comparison  with  the 

Eossible  variations  in  the  quantities  of  ike  phenomena.    Any  one  who 
as  the  slightest  acquaintanee  with  mathematics,  is  aware  that  very 
different  laws  of  vanation  may  produce  numerical  results  which  differ 
but  slightly  from  one  another  within  narrow  limits ;  and  it  is  often 
onlv  when  the  absolute  amounts  of  variation  are  considerable,  that  the 
difi&rence  between  the  results  given  by  one  law  aCnd  by  another,  be- 
comes appreciable.     When,  therefore,  such  variations  in  the  quantity 
of  the  antecedents  as  we  have  the  means  of  observing,  are  but  small  in 
comparison  with  the  total  quantities,  there  is  mudh  danger  lest  we 
should  mistake  the  numeric^  law,  and  be  led  quite  to  miscalculate  the 
variations  which  would  take  place  beyond  the  limits;  a  miscalculation 
which  would  vitiate  any  conclusion  respecting  the  dependence  of  the  effect 
upon  the  cause,  which  could  be  founded  upon  those  variations.    Exam- 
ples are  not  wandne  of  such  mistakes.    "  The  fonnula^,''  says  Sir  John 
Herachel,*  ''  which  have  been  empirically  deduced  for  the  elasticity  of 
^am  ^till  very  recently),  and  those  for  the  resistance  of  fluids,  and 
other  similar  subjects,"  when  relied  on  beyond  the  limits  of  the  obser- 
vations from  which  they  were  deduced,  "  have  tSmoat  invariably  ftiled 
to  support  the  theoretical  structures  which  have  been  erected  on  them.** 
Under  this  uncertainty,  the  conclusion  we  may  draw  from  the  con- 
comitant Variations  of  a  and  A,  to  the  existence  of  an  invariable  and 
exclusive  connexion  between  them,  or  to  the  permanency  of  the  samo 
numerical  relation  between  their  variations  when  the  quantities  are 
much  greater  or  smaller  than  those  which  we  have  had  the  means  of 
observmg,  cannot  be  considered  to  rest  upon  a  complete  induction. 
All  that  in  such  a  case  can  be  regarded  as  proved  on  the  subject  of 
causation,  is  that  there  is  some  connexion  between  the  two  phenomena; 
that  A,  or  something  whidi  can  influence  A,  must  be  one  of  the  causes 
which  collectively  &termine  a.    We  may,  however,  feel  aaaured  that 

*  Dkomtm  tn  Cftc  Study  ^Nuimtl  PkOottpky,  p.  179. 
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the  relation  wHicb  we  bave  observed  to  exist  between  tbe  yariations 
of  A  and  a,  will  bold  true  in  all  cases  wbicb  fall  between  tbe  same 
extreme  limijB ;  tbat  is,  wberever  the  utmost  increase  or  diminution  in 
which  tbe  result  bas  been  found  by  observation  to  coincide  witb  tbe 
law,  is  not  exceeded.  ^ 

The  four  metbods  wbicb  it  bas  now  been  attempted  to  describe,  are 
the  only  possible  modes  of  experimental  inquiry,  of  direct  induction 
d posteriori,  aa  di6tinguisbed.m>m  deduction :  at  least  I  know  not,  nor 
im  able  to  conceive,  any  others.  And  even  of  these,  tbe  Method  pf 
RendueSy  aa  we  have  8eeny.is  not  independent  of  deduction ;  though,  as 
it  requires  specific  experience  in  addition,  it  may,  without  imprc^riety, 
he  included  among  methods  of  direct  observation  and  experiment. 

These,  then,  with  such  assistance  as  can  be  obtained  fiK>m  Deduction, 
compose  tbe  avulable  resources  of  tbe  human  mind  for  ascertaining 
the  taws  of  tbe  succession  of  phenomena.  Beforp  proceeding  to  point 
out  certain  circumstances,  by  which  the  employment  of  these  methods 
a  sabjected  to  an  immei»e  increase  of  complication  and  of  difficulty, 
it  is  expedient  to  illustrate  the  use  of  tbe  methods,  by  suitable 
examples,  dravrn  from  actual  physical  investigations.  These,  accord- 
iQf^ly,  wiU  form  tbe  subject  of  the  succeeding  chapter.. 


CHAPTER  rX. 
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1II8CELLANB0UB  EXAlDhBS  OF  THE  FOUR  MfiTHOlXI. 

$  1.  I  SHALL  select,  as  my  first  example,  an  interesting  speculation 
of  one  of  tbe  most  eminent  theoretical  chemists  of  the  present  or  any 
■ge.  Dr.  Liebig.  The  object  in,  view,  is  to  ascertain  the  immediate 
cause  o£  the  death  produced  by  metallic  poisons. 

Arsenious  acid,  and  the  salts  of  lead,  bismuth,  copper,  and  mercury, 
if  introduced  into  the  animal  organism,  except  in  the  smallest  doses, 
destroy  life.  These  facts  have  long  been  known,  as  insulated  truths  of 
the  lowest  order  of  generalization ;  but  it  was  reserved  for  Liebig,  by 
an  apt  employment  of  the  first  two  of  our  methods  of  experimenUd 
inquTj,  to  connect  these  truths  together  by  a  higher  induction,  point- 
ing otit  what  property,  common  to  all  these  deleterious  substances,  is 
the  really  operating  cause  of  their  fatal  effect. 

When  solutions  of  these  substances  ai'e  placed  in  sufficiently  close 
contact  with  many  animal  products,  albumen,  milk,  muscular  ^bre, 
and  animal  membranes,  the  acid  or  salt  leaves  the  water  in  which 
ir  was  dissolved,  and  enters  into  combination  vdth  tbe  animal  sub- 
flUnce ;  tp^hicb  substance,  after  being  thus  acted  upon,  is  found  to  have 
lost  its  tendency  to  spontaneous  decomposition,  or  putrefiustion. 

Observation  also  snows,  in  cases  where  death  bas  been  produced  by 
these  poisons,  that  the  parts  of  the  body  witb  which  the  poisonous 
Kibetanc^es  have  been  brought  into  contact,  do  not  afterwards  putrefy. 
And,  finally,  when  the  poison  bas  been  supplied  in  too  small  a  quan- 
tity to  destroy  life,  eschars  are  produced,  that  is,  certain  supe^cial 
puttions  of  the  tissues  are  destroyed,  which  are  afterwards  thrown  off 
sy  the  reparative  process  taking  place  in  the  healthy  parts. 
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These  dirae  sets  of  iiiBtances  admit  of  being  treated  according  to  tbe 
Method  of  Agreement.  In  all  of  them  the  metallic  compounds  are 
brought  into  contact  with  the  substances  whidi  compose  the  human  or 
animal  body ;  and  the  instances  do  not  seem  to  agree  in  any  other  cir- 
cumstance. The  remaining  antecedents  are  as  different,  and  even 
opposite,  as  they  could  possibly  be  made ;  for  in  some  the  animal  sub- 
stances exposed  to  the  action  of  the  poisons  are  in  a  state  of  life,  in 
others  only  in  a  state  of  organization,  m  others  »et  even  in  that.  And 
what  is  the  result  which  follows  in  all  the  cases  1  The  conversion  of 
the  animal  substance  (by  combination  with  die  poison)  into  a  chemical 
compound,  held  together  by  so  powerfiil  a  force  as  to  resist  the  subse- 
quent action  of  the  ordinary  causes  of  decomposition.  Now  organic 
life  (tbe  necessary  condition  of  sensitive  life)  consisting  in  a  continual 
state  of  decomposition  and  recomposition  of  the  different  organs  and 
tissues;  whatever  incapacitates  them  for  this  decomposition  destroys 
life.  And  thus  the  proximate  cause  of  the  death  produced  by  this 
description  of  poisons,  is  ascertained,  aa  fiir  as  the  Method  of  Agree- 
ment can  ascertain  it. 

Let  us  now  bring  our  conclusion  to  the  test  of  the  Method  of  Differ- 
ence. Setting  out  from  the  cases  already  mentioned,  in  which  the  antece- 
dent is,  the  presence  of  substances  forming  with  the  tissues  a  compound 
incapable  of  putrefaction  (and  afortiarx  incapable  of  the  chemical 
actions  which  constitute  life),  and  the  consequent  is  death,  either  of 
the  whole  organism,  or  of  some  portion  of  it ;  let  us  compare  with  these 
cases  other  cases,  as  much  resembling  them  as  possible,  but  in  which 
that  effect  is  not  produced.  And,  first  of  all,  *'  many  insoluble  basic 
salts  of  aisenious  acid  are  known  not  to  be  poisonous.  The  substance 
called  alkargen,  discovered  by  Bunsen,  which  contains  a  very  large 
quantity  of  arsenic,  and  approaches  very  closely  in  composition  to  the 
organic  arsenious  compounds  found  in  the  body,  has  not  the  slightest 
injurious  action  upon  die  orgranisra."  Now  when  these  substances  are 
brought  into  contact  with  the  tissues  in  any  wav,  they  do  not  combine 
with  them ;  they  do  not  arrest  their  progress  to  decomposition.  As  far» 
therefore,  as  these  instances  go,  it  appears  that  when  the  effect  is 
absent,  it  is  by  reason  of  the  absence  of  that  antecedent  which  we  had 
already  good  ground  ^r  considering  as  the  proximate  cause. 

But  the  rigorous  conditions  of  the  Method  of  Difference  are  not  yet 
Satisfied ;  for  we  cannot  be  sure  that  these  unpoisonous  bodies  agrcse 
with  the  poisonous  substances  in  every  property,  except  the  particular 
one,  of  entering  into  a  difficultly  decomposable  compound  with   the 
animal  tissues.     To  render  the  method  strictly  applicable,  we  need  an 
instance,  not  of  a  different  substance,  but  of  one  of  the  very  same  sub- 
stances, under  circumstances  which  would  prevent  it  from  forming, 
with  the  tissues,  the  sort  of  compound  in  question  ;  and  then,  if  deaiH 
does  not  follow,  our  case  is  made  out.     Now  such  instances  are  afforded, 
by  the  antidotes  to  these  poisons.     For  example,  in  case  of  poisoning^ 
by  arsenious  acid,  if  hydrated  peroxide  of  iron  is  administered,  the 
destructive  agency  is  instantly  checked.     Now  this  peroxide  is  known 
to  combine  with  the  acid,  and  form  a  compound,  which,  being  in« 
soluble,  cannot  act  at  all  on  animal  tissues.     So,  again,  sugar    is 
a  well-known  antidote  to  poisoning  by  salts  of  copper;    and  sugar 
reduces  those  salts  either  mto  metallic  copper,  or*mto  the  red  sul>> 
oxide,  neither  of  which  enters  into  combination  with  animal  mattes^. 
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The  disease  called  paiAter's  colic,  so  common  in  manu^tories  of 
white  lead,  is  unknown  where  the  workmen  are  accustomed  to  take, 
as  a  preservative,  sulphuric-acid-lemonade  (a  solution  of  sugar  ren- 
dered acid  by  sulphuric  acid).  Now  diluted  sulphuric  acid  has  the 
property  of  decomposing  all  compounds  of  lead  with  organic  matter,  and 
(of  course)  of  preventing  them  from  being  formed. 

There  is  another  class  of  instances,  of  the  nature  required  by  the 
Method  of  Difference,*  which  seem  at  first  sight  to  conflict  with  the 
theory.  Soluble  salts  of  silver,  such  for  instance  as  the  nitrate,  have 
the  same  stiSening  antiseptic  efiect  on  decomposing  animal  substances 
as  corrosive  sublimate  and  the  most  deadly  metallic  poisons ;  and  when 
applied  to  the  external  parts  of  the  body,  the'  nitrate  is  a  powerful 
caustic,  depriving  those  parts  of  all  active  vitality,  and  causing  them  to 
be  thrown  off  by  the  neighboring  living  structures,  in  the  form  of  an 
eschar.  The  nitrate  and  the  other  salts  of  silver  ought,  then,  it  would 
seem,  if  the  theory  be* correct,  to  be  poisonous ;  yet  they  may  be  ad- 
ministered internally  with  perfect  impunity.  From  this  apparent 
exception  arises  the  strongest  confirmation  which  this  theory  of  Liebig 
has  yet  received.  Nitrate  of  silver,  in  spite  of  its  chemical  properties, 
does  not  poison  when  introduced  into  the  stomach ;  but  in  the  stomach, 
as  in  all  animal  liquids,  there,  is  common  salt ;  and  in  the  stomach 
there  is  also  free  muriatic  acid.  These  substances  operate  as  natural 
antidotes,  combining  with  the  nitrate,  and  if  its  quantity  is  not  too  great, 
immediately  converting  it  into  chloride  of  silver ;  a  substance  very 
slightly  soluble,  and  therefore  incapable  of  combining  with  the  tissues, 
aldbougb  to  the  extent  of  its  solubility  it  has  a  medicinal  influence, 
throng  an  entirely  different  class  of  organic  actions. 

§  2.  The  preceding  instances  have  aflR)rded  an  induction  of  a  high 
order  of  conclusiveness,  illustrative  of  the  two  simplest  of  our  four 
methods ;  although  not  rising  to  the  maximum  of  certainty  which  the 
Method  of  Difference,  in  its  most  perfect  exemplification,  is  capable  of 
afibrding.      For  (let  us  not  forget)  the  positive  instance  and  the  neg- 
ative one  which  tbe' rigor  of  that  method  requires,  ought  to  differ  only 
in  tlie  presence  or  absence  of  one  single  circumstance.     Now,  in  the 
preceding  argument,  they  differ  in  the  presence  or  absence  not  of  a  sin- 
ele  circumttancef  but  of  a  single  iuhstance :  and  as  every  substance  has 
mnumerable  properties,  there  is  no  knowing  what  number  of  real  dif- 
^rences  are  involved  in  what  is  nominally  and  apparently  only  one 
di&rence.     It  is  conceivable  that  die  antidote,  the  peroxide  of  iron  for 
example,  may  counteract  the  poison  through  some  other  of  its  proper- 
ties than  that  of  forming  an  insoluble  compound  with  it;  and  if  so,  the 
theory  would  &11  to  the  ground,  so  &r  as  it  is  supported  by  that  in* 
stance.     This  source  of  uncertainty,  which  is  a  serious  hindrance  to 
all  ext^udve  generalizations  in  chemistry,  is  however  reduced  in  the 
present  case  to  almost  the  lowest  degree  possible,  when  we  find  that 
not  only  one  substance,  but*  many  substances,  possess  the  capacity  oi 
acting  as  antidotes  to  metallic  poisons,  and  that  all  these  agree  in  the 
property  of  forming  insoluble  compounds  with  the  poisons,  while  they 
cannot  be  ascertained  to  agree  in  any  other  property  whatsoever.    We 
have  thus,  in  &VQr  of  the  theory,  aQ  the  evidence  which  can  be  ob- 
tainc3,  by  what  we  termed  the  Indirect  Method  of  Difference,  or  the 
Joint  Method  of  Agreement  and  DiflRsrence ;  the  evidence  of  which, 
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though  it  never  can  amount  to  that  of  the  Method  of  Difference  prop- 
erly so  called,  may  approach  indefinitely  near  to  it. 

No  similar  detect  of  completeness  in  proof  will  he  found  in  the 
following  original  investigation,  for  which  I  am  indebted  to  Mr.  Alex- 
ander  Bain,  at  present  Lecturer  on  Moral  Philosophy  in  Marischal 
College,  Aberdeen ;  one  of  the  men  fix)m  whom  science  and  philoso- 
phy have  most  to  hope,  and  who  has  permitted  me  to  lay  his  extensive 
knowledge  of  every  department  of  i^ysical  inquiry  freely  under  con- 
tribution, for  the  purpose  of  exemplifying  and  illustrating  the  doctrines 
of  this  work. 

'  §  3.  Let  the  object  be  to  ascertain  the  law  of  what  is  termed  induced 
electricity ;  to  find  under  what  conditiom  any  electrified  body,  whether 
positively  or  negatively  electrified,  gives  rise  to  a  contrary  electric 
state  in  some  other  body  adjacent  to  it. 

The  most  familiar  exemplification  of  the  phenomenon  to  be  investi- 
gated, is  the  following.     Around  the  prime  conductors  of  an  electrical 
machine,  the  atmosphere  to  some  distance,  or  any  conducting  surface 
suspended  in  that  atmosphere,  is  found  to  be  in  ah  electric  condition 
opposite  to  that  of  the  prime  conductor  itself.     Near  and  around  the 
positive  prime  conductor  there  is  a  negative  electricity,  and  near  and 
around  the  negative  prime  conductor   there   is   positive  electricity. 
When  pith  balls  are  Drought  near  to  either  of  the  conductors,  they 
become  electrified  with  the  opposite  electricity  to  it ;  either  rec^eiving 
a  share  from  the  already  electrified  atmosphere  by  conduction,  or 
acted  upon  by  the  direct  inductive  influence  of  the  conductor  itself: 
they  are  then  attracted  by  the  conductor  to  which  they  are  in  opposi- 
tion ;  or,  if  withdrawn  in  their  electrified  state,  they  will  be  attracted 
by  any  other  oppositely  charged  body.     In  like  manner  the  hand,  ii 
brought  near  enough  to  the  conductor,  receives  or  gives  an  elecstric 
discharge  ;  now  we  have  bo  evidence  that  a  charged  conductor  can  be 
suddenly  discharged  unless  by  the  approach  of  a  body  oppositely  elec- 
trified.   In  the  case,  therefore,  of  the  electrical  machine,  it  appears 
that  the  accumulation  of  electricity  in  an  insulated  conductor  is  always 
accompanied  by  the  excitement  of  the  contrary  electricity  in  the  sur- 
rounding atmosohere,  and  in  every  conductor  placed  near  the  fi^rmer 
conductor.     It  does  not  seem  possible,  in  this  case,  to  produce  one 
electricity  by  itself 

Let  us  now  examine  all  the  other  instances  which  we  can  obtain, 
resembling  this  instance  in  the  given  consequent,  namely,  the  evolution 
of  an  opposite  electricity  in  the  neighborhood  of  an  electrified  body. 
As  one  remarkable  instance  we  have  the  Leyden  jar ;  and  af^er  the 
splendid  experiments  of  Faraday  in  complete  and  final  establishment 
of  the  substantial  identity  of  magnetism  and  electricity,  we  may  cite 
the  magnet,  both  the  natural  and  the  electro-magnet,  in  neither  of 
which  is  it  possible  to  produce  one  kind  of  electricity  by  itself,  or  to 
charge  one  pole  without  charging  an  oppd^ite  pole  with  the  contrary 
electricity  at  the  same  time.    We  cannot  have  a  maenet  with  one 
pole :  if  we  break  a  natural  loadstone  into  a  thousand  pieces,  each 
piece  will  have  its  two  oppositely  electrified  poles  complete  Mrithin 
Itself.     In  the  voltaic  circuit,  again,  we  cannot  nave  one  current  ^th> 
out  its  opposite.     In  the  ordinary  electric  machine,  the  glass  cylinder 
or  plate,  and  the  rubber,  acquire  opposite  electricities. 
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From  all  these  instances,  treated  by  the  Mediod  of  Agreement  a 
general  law  appears  to  result.  The  instances  embrace  all  the  known 
modes  in  which  a  body  can  become  charged  with  electricity;  and  in 
all  of  them  there  is  found,  as  a  concomitant  or  conseouent,  the  excite* 
nient  of  the  opposite  electric  state  in  some  other  body  or  bodies.  It 
icems  to  follow  that  the  two  facts  are  invariably  connected,  and  that 
the  excitement  of  electricity  in  any  body  has  for  one  of  its  necessary 
conditions  the  possibility  of  a  simultaneous  excitement  of  the  opposite 
electricity  in  some  neighboring  body. 

As  the  twa  contrary  electricities  can  only  be  produced  together,  so 
they  can  only  cease  together.  This  may  be  shown  by  an  application 
of  the  Method  of  Difference  to  the  example  of  the  Leyden  jar.  It 
needs  scarcely  be  here  remarked  that  in  the  Leyden  jar,  electricity 
can  be  accumulated  and  retained  in  considerable  quantity,  by  the  con* 
trivance  of  having  two  conducting  surfhces  of  equal  extenti  and  parallel 
to  each  other  through  the  whole  of  that  extent,  with  a  non-conducting 
suhstance  such  as  glass  between  them.>  When  one  side  of  the  jar  is 
charged  positively,  the  other  is  charged  negatively,  and  it  was  by  virtue 
of  itoB  fiict  that  the  Leyden  -jar  served  just  now  as  an  instance  in  our 
en^loyment  of  the  Method  of  Agreement.  Now  it  is  impossible  to 
discharge  one  of  the  coatings  unless  the  other  can  be  discharged  at 
the  same  time.  A  conductor  held  to  the  positive  side  cannot  convey 
away  any  electricity  unless  an  equal  quantity  be  allowed  to  pass  from 
the  negative  side :  if  one  coating  be  perfectly  insulated,  the  charge 
is  safe.  The  dissipation  of  one  must  proceed  part  p<u9u  with  ^e 
other. 

The  law  thus  strongly  indicated  admits  of  corroboration  by  the 
Method  i£  Concomitant  Variations^     The  Levden  jar  is  capable  of 
receiving  a  much  higher  charge  than  can  ordinarily  be  given  to  the 
eondactor  of  an  electrical  machine.     Now  in  the  case  of  the  Leyden 
jar,  the  metallic  surface  which  receives  the  induced  electricity  is  a 
coaduc:tor  exactly  similar  to  that  which  receives  the  primary  charge, 
and  is  therefore  as  susceptible  of  receiving  and  retaining  the  one  elec- 
tricity, as~  the  opposite  surface  of  receiving  and  retainmg  the  other : 
bat  in  the  machine,  the  neighboring  body  which  is  to  be  oppositely 
deeCzified  is  the  surrounding  atmosphere,  or  any  body  casually  brought 
near  to  the  conductor ;  and  as  these  are  generally  much  inferior  in 
their  (capacity  of  becoming  electrified,  to  the  conductor  itself,  their  lim- 
ited power  imposes  a  corresponding  limit  to  the  capacity  of  the  con- 
ductor for  being  charged.    As  the  capacity  of  the  neighboring  body 
fer  supporting  the  opposition  increases,  a  higher  clmrge  becomes  pos- 
sible r  and  to  this  appears  to  be  owing  the  great  superiority  ot  the 
Lejrden  jar. 

A  iiirthcr  and  most  decisive  confirmation  by  the  Method  of  Differ- 
ence, is  to  be  ibund  in  one  of  Faraday's  experiments  in  the  course  of 
hid  researches  on  the  subject  of  induced  electricity. 

Since  common  or  raachilfo  electricity,  and  voltaic  electricity,  may 
he  considered  for  the  present  purpose  to  be  identical,  Faraday  wished 
Lo  knoriv  whether,  as  the  prime  conductor  develops  opposite  electri- 
city upon  a  conductor  in  its  ricinity,  so  a  voltaic  current  running 
aloo^  a  Mrire  would  induce  an  opposite  current  upon  another  wire  laid 
parallel  to  it  at  a  short  distance.  Now  this  case  is  similar  to  the  cases 
nrerioiJisly  examined,  in  .every  circumstance  except  the  one  to  which 
Hh 
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we  faave  ascribed  die  effect.  We  found  in  the  fcnner  instances  that 
whenever  electricity  of  one  kind  was  excited  in  one  body,  electricity 
of  the  opposite  kind  must  be  excited  in  a  neighboring  body ;  and  the 
inteq>retation  of  this,  in  the  language  of  cause  and  effect,  is,  that  all 
causes  which  can  excite  the  one  kind  of  electricity,  have  the  proper^ 
of  simultaneously  exciting  an  equal  amount  of  the  other.  But  in 
Faraday's  experiment  this  indispensable  opposition  exists  within  the 
wire  itself.  From  the  nature  of  a  voltaic  charge,  the  two  opposite 
currents  necessary  to  the  existence  of  each  other  are  both  accommo* 
dated  in  one  wire ;  and  there  is  no  need  of  another  wire  placed  be- 
side it  to  contain  one  of  them,  in  the  same  way  as  the  Leyden  jar 
must  have  a  positive  and  a  negative  surface.  The  excitine  cause  can 
and  does  produk^e  all  the  effect  which  its  laws  require,  independently 
of  any  electric  excitement  of  a  neighboring  body.  Now  the  result 
of  Faraday's  experiment  with  the  second  wire,  was  that  no  opposite 
current  was  priMuced.  There  was  an  instantaneous  effect  at  the 
closing  and  breaking  of  the  voltaic  circuit;  electric  inductions  ap- 
peared when  the  two  wires  were  moved  to  and  fixxn  one  another ; 
out  these  are  phenomena  of  a  different  class.  There  was  no  in- 
duced electricity  in  the  sense  in  which  this  is  predicated  of  the 
Leyden  jar;  there  was  no  sustained  current  running  up  the  one  wire 
while  an  opposite  current  ran  down  the  neighboring  wire;  and  this 
alone  woula  have  been  a  true  parallel  case  to  the  other. 

It  thus  appears  by  the  combined  evidence  of  the  Method  of  Agree- 
ment, the  Method  of  Concomitant  Variations,  and  the  most  rigorous 
form  of  the  Method  of  Difference,  that  neither  of  the  two  kinds  of 
electricity  can  be  excited  without  an  equal  excitement  of  the  other 
and  opposite  kind :  that  both  are  effects  of  the  same  cause,  that  the 
possibility  of  the  one  is  a  condition  of  the  possibility  of  the  other,  and 
the  quantity  of  the  one  an  impassable  limit  to  the  quantity  of  the  other. 
A  scientific  result  of  considerable  interest  in  Itself,  and  illustrating 
those  three  methods  in  a  manner  both  characteristic  and  easily  in- 
telligible. 

§  4.  Our  third  example  shall  be  extracted  firom  Sir  John  Heracbel'a 
Discourse  on  the  Study  of  Natural  Philosophy,  a  work  replete  with 
admirably  selected  exempufications  of  inductive  processes  fix)m  almost 
every  department  of  physical  science,  and  in  which  alone,  of  all  books 
which  I  have  met  with,  the  four  methods  of  induction  are  recog^tdzed, 
although  not  characterized  and  defined  nor  their  correlation  shown,  so 
distinctly  as  has  appearad  to  me  desirable.     The  present  example  is 
justly  described  by  Sir  John  Herschel  as  '*  one  of  the  most  beautiful 
specimens"  which  can  be  cited  *'  of  inductive  experimental  inquiry 
lying  within  a  moderate  cx>mpass ;"  the  theory  of  dew,  first  promul- 
gated by  the  late  Dr.  Wells,  and  now  universally  adopted  by  scien* 
tific  men. 

The  passages  in  inverted  commas  artf  extracted  verbatim  fix>m  Sir 
John  Herschel,  *  but  to  those  who  possess  his  work  I  would  stronirl^ 
recommend  to  read  the  entire  passage  in  the  original,  and  fully  po#J 
ses8  themselves  of  the  purport  of  the  speculation  as  a  whole,  l>elbrd 
applying  themselves,  with  me,  to  the  logical  analysis  of  the  diSbr^n 
steps  of  the  argument.  | 

r,  pp.  iw-iss.  I 
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'  *'  Suppose  dew  were  the  phenomenon  proposed,  whose  cause  wo 
would  know.  In  the  fint  place"  we  must  determine  precisely  what 
we  mean  by  dew ;  what  the  fact  really  is,  whose  cause  we  desire  to 
investigate.  **  We  must  separate  dew  irom  rain,  and  the  moisture  of 
fogs,  and  limit  the  application  of  the  term  to  what  is  really  meant» 
which  is,  the  spontaneous  appearance  of  moisture  on  substances 
exposed  in  the  open  air  when  no  rain  or  viMU  wet  is  falling.^  This 
answers  to  a  prehminary  operation  which  will  be  characterized  in  the 
ensuing  book,  treating  of  operations  subsidiary  to  induction.*  The 
itate  of  the  question  bsing  fixed,  we  come  to  the  solution. 

"  Now,  here  we  hare  analogous  phenomena  in  the  moisture  which 
bedews  a  cold  metal  or  stone  when  we  breathe  upon  it ;  that  which 
appears  on  a  glass  of  water  fresh  Arom  the  well  in  hot  weather ;  that 
which  appears  on  the  inside  of  windows  when  sudden  rain  or  hail 
chills  the  external  air ;  that  which  runs  down  our  walls  when,  after  a 
long  frost,  a  warm  moist  thaw  comes  on."  Compai'ing  these  cases,  we 
find  ^at  they  all  contain  the  phenomenon  which  was  proposed  as  the 
subject  of  investigation.  Now  "  all  these  instances  agree  m  one  point,' 
the  coldness  of  the  object  dewed,  in  comparison  with  the  sir  in  contact 
with  it."  But  there  still  remains  the  most  important  case  of  all,  that 
of  nocturnal  dew :  does  the  same  circumstance  exist  in  this  case  1  '*  Is 
it  a  &ct  that  the  object  dewed  is  colder  than  the  air  1  Certainly  not, 
one  would  at  first  be  inclined  to  say ;  -  for  what  is  to  make  it  so  1  But .... 
the  experiment  is  easy  ;  we  have  only  to  lay  a  thermometer  in  contact 
with  the  dewed  substance,  and  hang  one  at  a  little  distance  above  it, 
out  of  reach  of  its  influence.  The  experiment  has  been  therefore 
made;  the  question  has  been  asked,  ana  the  answer  has  been  inva- 
riably in  the  affirmative.  Whenever  an  object  contracts  dew,  it  it 
colder  than  the  air." 

Here  then  is  a  complete  application  of  the  Method  of  Agreement, 
establishing  the  fact  of  an  invariable  connexion  between  the  deposition 
of  dew  on  a  surface,  and  the  coldness  of  that  surface  compared  with  the 
external  air.  But  which  of  these  is  cause  and  which  effect ;  or  are  they 
both  eilects  of  something  else  ?  On  this  subject  the  Method  of  Agree* 
ment  can  afford  us  no  light:  we  must  call  in  a  more  potent  method. 

*'  That  dews  are  accompanied  with  a  chill  is  a  common  remark ;  but 
vulgar  prejudice  would  make  the  cold  the  effect  rather  than  the  cause. 
We  must  therefore  collect  more  facts,  or  which  comes  to  the  same  thing, 
vary  the  circumstances ;  since  every  instance  in  which  the  circum- 
stances differ  is  a  fresh  fact ;  and  especially,  we  must  note  the  contrary 
or  negative  cases,  t.  e.,  where  no  dew  is  produced :"  for  we  are  aware 
that  a  comparison  between  instances  of  dew,  and  instances  of  no  dew, 
is  the  condition  necessary  to  bring  the  Method  of  Difference  into  play. 

**  Now,  first,  no  dew  is  produced  on  the  surface  of  polished  metdU^ 
bnt  it  ft  very  copiously  on  glass,  both  exposed  with  their  faces 
upwards,  and  in  some  cases  the  under  side  of  a  horizontal  plate  of 
gfaaa  is  also  dewed."f    Here  is  an  instance  in  which  the  effect  is  pro- 


•  Vids  inln,  book  b.,  chap«  H.  On  Abstrsction. 

f  Tl&is  U«t  ctrcomitaiice  (adds  Sir  John  Herachel)  "  ezclodei  the  fail  of  moisture  from 
the  sky  in  an  invisible  form,  which  would  naturally  suggest  itself  as  a  cause.*'  I  have 
omitten  this  passage  in  the  text,  as  not  pertinent  to  the  puri)ose  in  hand,  the  argumenl 
which  it  oootains  being  deductive  and  ii  prim.  The  fall  of  moisture  is  rejected  ss  a  cansa^ 
b«cjsu«e  from  ita  laws  previously  known,  we  iniiBr  that  it  cauid  nut  have  produced  the  par- 
CicttlBT  pbenomeiian  last  mentiooed. 
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dooed,  and  anotber  inatanoe  in  which  it  is  not  produced ;  but  we  cannot 
jet  pronounce,  as  the  canon  of  the  Method  of  Difierenoe  requirea* 
that  the  latter  instance  agrees  with  the  former  in  all  its  circomstanoea 
except  one ;  for  the  differences  between  glass  and  polished  metala  are 
mamfold,  and  the  only  thing  we  can  as  ^et  be  sure  of  is,  that  the 
cause  of  dew  Will  be  found  among  the  circumstances  by  which  the 
former  substance  is  distinguished  mm  the  latter.  But  if  we  could  be 
sure  that  glass,  and  the  various  other  substances  on  which  dew  is 
deposited,  have  only  one  quality  in  common,  and  that  polished  metak 
and  the  other  substances  on  which  dew  is  mot  deposited  have  ake 
nothing  in  common  but  the  one  circumstance,  of  not  having  the  one 
quality  which  the  others  have;  the  requisitions  of  the  Method  oi 
Difference  would  be  completely  satisfied,  and  we  should  recognize,  in 
Uiat  quality  of  the  substances,  the  cause  of  dew.  This,  accoidingly, 
is  the  path  of  inquiry  which  is  next  to  be  punued. 

"In  the  ca^s  of  polished  metal  and  polished  glass,  the  contraat 
shows  evidently  thait  the  tuhstoMce  has  much  to  do  with  the  phenome- 
non; therefi>re  let  the  substance  €done  be  divereified  as  much  aa 
possible,  by  exposing  polished  surfaces  of  various  kinds.  This  done, 
a  scale  of  intensity  becomes  obvious.  Those  polished  substances  are 
found  to  be  most  strongly  dewed  which  conduct  heat  wozst;  wldle 
those  which  conduct  well,  resist  dew  most  effectually."  The  compli- 
cation increases ;  here  is  the  Method  of  Concomitant  Variations  called 
CO  our  assistance;  and  no  other  method  was  practicable  upon  tlua 
occasion ;  for  the  quality  of  conducting  heat  could  not  be  exduded, 
since  all  substances  conduct  heat  in  some  degree.  The  concluaion 
obtained  is,  that  cateris  paribus  the  deposition  of  dew  is  in  some 
proportion  to  the  power  which  the  body  possesses  of  resisting  the 
passage  of  heat ;  and  that  this,  therefore,  (or  something  connected  with 
this,)  must  be  at  least  one  of  the  causes  which  assist  m  producing  the 
deposition  of  dew  upon  the  surface. 

"  But  if  we  expose  rough  sur&ces  instead  of  polished,  we  some- 
times find  this  law  interfered  with.     Thus,  roughened  iron,  especiallj 
if  painted  over  or  blackened,  becomes  dewed  sooner  than  varnished 
paper :  the  kind  o{  surface,  therefore,  has  a  great  influence.    Exposo, 
then,  the  same  materi^  in  very  diversified  states  as  to  surface,"  (that 
is,  employ  the  Method  of  Difference  to  ascertain  concomitance  oA 
variations,)  "and  another  scale  of  intensity  becomes  at  once  apparent; 
Chose  surfaces  which  part  with  their  heat  most  readily  by  radiation,  ar^ 
found  to  contract  dew  most  copiously."      Here,  therefore,  are  the 
requisites  for  a  second  employment  of  the  Method  of  Concomitaiat 
Variations ;  which  in  this  case  also  is  the  only  method  available,  sinco 
ail  substances  radiate  heat  in  some  degree  or  other.     The  conclusion 
obtained  by  this  new  application  of  the  method  is,  that  caXeris  pa^Hms 
the  deposition  of  dew  is  also  in  some  proportion  to  the  power  o£ 
radiating  heat ;  and  that  the  quality  of  domg  this  abundantly  (or  some 
cause  on  which  that  quality  depends)  is  another  of  the  causes  whicH 
promote  the  deposition  of  dew  upon  the  substance. 

"  Again,  the  influence  ascertained  to  exbt  of  substance  and  smrfaic^ 
leads  us  to  consider  that  of  texture  :  and  here,  again,  we  are  presented 
on  trial  with  remarkable  differences,  and  with  a  third  scale  of  intensity^ 
pointing  out  substances  of  a  close  firm  texture,  such  as  stones,  metals, 
flEc,  as  unfiivorable,  but  those  of  a  loose  one,  as  cloth,  wool,  velvet,  eidckr*! 
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down,  cotton,  ^.,  as  eminently  fiiTorable  to  the  contraction  of  dew.** 
Tbe  Method  of  Concomitant  Variations  is  here,  for  the  third  time,  had 
recourse  to ;  and,  as  before,  from  necessity,  since  the  textmne  of  no 
substance  is  absolutely  firm  or  absolutely  loose.  Looseness  of  texture, . 
therefore,  or  something  which  is  the  cause  of  that  quality,  is  another 
ciicametance  which  promotes  the  deposition  of  dew;  but  this  third 
canse  resoWes  itself  into  the  fiiBt,  viz.,  the  quality  of  resisting  the 
passage  of  heat :  for  substances  of  loose  texture  **  are  precisely  those 
which  are  best  adapted  for  clothing,  or  for  impeding  the  fi^e  passage 
of  heat  from  the  skin  into  the  air,  so  as  to  allow  their  outer  surmces  to 
be  very  cold  while  they  remain  warm  within ;"  and  this  last  is,  there- 
fore, an  induction  (from  fresh  instances)  simply  corroborative  of  a 
fimner  induction. 

It  thus  appears  that  the  instances  in  which  much  dew  ia  deposited, 
which  are  very  various,  agree  in  this,  and,  so  for  as  we  are  able  to' 
ofaservey  in  this  only,  that  they  either  radiate  heat  rapidly  or  conduct 
it  slowly :  quahties  between  which  there  is  no  other  circumstance  of 
agreement,  than  that  by  virtue  of  either,  the  body  tends  to  lose  heat 
£ram  the  surface  more  rapidly  than  it  can  be  restored  from  within. 
The  instances,  on  the  contranr,  in  which  no  dew,  or  but  a  small 
quantity  of  it,  is  formed,  and  which  are  also  extremely  various,  agree 
(so  for  as  we  can  observe)  in  nothing  except  in  not  having  this  same 
property.  We  seem,  therefore,  to  have  detected  die  sole  difference 
between  the  substances  on  which  dew  is  produced,  and  those  on  which 
it  is  not  produced.  And  thus  have  been  realized  the  requisitions  of 
what  we  nave  termed  the  Indirect  Method  of  Difference,  or  the  Joint 
Method  of  Agreement  and  Difference.  The  example  afforded  of  this 
indirect  method,  and  of  the  manner  in  which  the  data  are  prepared 
for  it  by  the  Methods  of  Agreement  and  of"  Concomitant  Variations, 
is  the  most  important  of  all  the  illustrations  of  induction  afforded  by 
this  most  interesting  speculation. 

We  might  now  consider  the  question,  upon  what  the  deposidon  of 
daw  depends,  to  be  completely  solved,  if  we  could  be  quite  sure  that 
the  subetances  on  which  dew  is  produced  differ  from  those  on  which  it 
is  not,  in  notkutg  but  in  the  property  of  losing  heat  from  the  surface 
fiuter  than  the  loss  can  be  repaured  from  within.    And,  although  we 
aev^  can  have  that  complete  certainty,  this  is  not  of  so  much  import- 
ance aa  might  at  fo»t  be  supposed ;  for  we  have,  at  all  events,  ascer- 
tained that  even  if  there  be  any  other  quality  hitherto  unobserved 
whif^  18  present  in  all  the  substances  which  contract  dew,  and  absent 
'm  tboae  which  do  not,  this  other  property  must  be  one  which,  in  all 
that  g^reat  number  of  substances,  is  present  or  absent  exactly  where  the 
property  of  being  a  better  radiator  dian  conductor  is  present  or  absent ; 
aa  eiUent  of  coincidence  which  affords  the  strongest  presumption  of  a 
eonunimity  of  cause,  and  a  consequent  invariable  coexistence  between 
die  tvro  properties ;  so  diat  the  property  of  being  a  better  radiator 
than  conanctor,  if  not  itself  die  cause,  almost  certainly  always  accom- 
panies the  cause,  and  for  purposes  of  prediction,  no  error  will  be 
oomoBttted  by  treating  it  as  if  it  were  really  such. 

Rerextinff  now  to  an  earlier  stage  of  the  inquiry,  let  us  remember 
that  ivre  had  ascertained  that,  in  every  instance  where  dew  is  formed, 
there  ia  actual  coldness  of  the  surface  below  the  temperature  of  the 
sozrcmiiding  air;  but  we  were  not  sure  whether  diis  coldness  was  the 
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emuse  of  dew^  or  its  effect.  This  doubt  we  are  now  able  to  resolTO. 
We  have  found  that,  in  every  such  instance,  the  substance  must  be  one 
which,  by  its  own  properties  or  laws,  would,  if  exposed  in  the  night, 
become  colder  than  the  surrounding  air.  But  if  the  dew  wer^  the 
cause  of  the  coldness,  that  effect  would  be  produced  in  other  substances, 
and  not  solely  in  those  whose  own  laws  suffice  to  produce  it  whether 
there  were  dew  or  no.  That  supposition,  therefore,  is  repelled.  But 
there  were  only  three  suppositions  possible ;  the  dew  is  the  cause  ol 
the  coldness;  both  are  caused  by  some  third  circumstance;  or  the 
coldness  is  the  cause  of  the  dew.  The  first  is  refuted.  The  second  is 
inapplicable :  the  cause  of  the  coldness  is  a  known  cause ;  a  radiation 
from  the  surface  greater  than  can  be  su][>plied  by  conduction :  now  this, 
by  its  known  laws,  can  produce  no  direct  effect  except  coldness.  There 
remains  only  the  third  supposition,  that  the  coldness  is  the  cause  of  the 
dew :  which,  therefore,  may  be  considered  as  completely  made  out. 

This  law  of  causation,  already  so  amply  estabushed,  admits,  how- 
ever, of  most  efficient  additional  corroboration  in  no  less  than  three 
ways.    First,  by  deduction  from  the  known  laws  of  aqueous  vapor 
when  diffused  throu^  air  or  any  other  gas ;  and  although  we  have 
not  yet  come  to  the  Deductive  Method,  we  will  not  omit  virhat  is  neces- 
sary tfi  render  this  speculation  complete.     It  is  known  by  direct  exper- 
iment that  only  a  limited  quantity  of  water  can  remain  suspendea  in 
the  state  of  vapor  at  each  degree  of  temperature,  and  that  this  maxi- 
mum grows  less  and  less  as  the  temperature  diminishes.     From  this  it 
follows,  deductively,  that  if  there  i»  already  as  much  vapor  suspended 
as  the  air  will  contain  at  its  existing  temperature,  any  lowering  of  that 
temperature  will  cause  a  portion  of  the  vapor  to  be  condensed  and 
become  water.    But,  agam,  we  know  deductively,  from  the  laws  of 
heat,  that  the  contact  of  the  air  with  a  body  colder  than  itself,  will 
necessarily  lower  the  temperature  of  the  stratum  of  air  immediately 
applied  to  its  surface ;  and  will  therefore  cause  it  to  part  with  a  portion 
<H  Its  water,  which  accordingly  will,  by  the  ordinary  laws  of  grarita- 
tion  or  cohesion,  attach  itself  to  the  surface  of  the  body,  thereby  con- 
stituting dew.     This  deductive  proof,  it  will  have  been  seen,  has  the 
advantage  of  proving  at  once,  causation  as  well  as  coexistence ;  and  it 
has  the  additional  advantage  that  it  also  accounts  for  the  exceptions  to 
the  occurrence  of  the  phenomenon,  the  cases  in  which,  although  the 
body  is  colder  than  the  air,  yet  no  dew  is  deposited ;  by  showing  that 
.  this  will  necessarily  be  the  case  when  the  air  is  so  undersuppHed  ymnh 
aqueous  vapor,  comparatively  to  its  temperature,  that  even  when  some- 
what cooled  by  the  contact  of  the  colder  body,  it  can  still  continue  to 
hold*  in  suspension  all  the  vapor  which  was  previously  suspended  in  it : 
thus  in  a  very  dry  summer  there  are  no  dews,  in  a  very  dry  winter  no 
hoar  frost.     Here,  therefore,  is  an  additional  condition  of  the  produc- 
tion of  dew,  which  the  methods  we  previously  made  use  of  failed  to 
detect,  and  which  might  have  remained  stiU  undetected,  if  recoune  had 
not  been  had  to  the  plan  of  deducing  the  effect  from  the  ascertained 
properties  of  the  agents  known  to  be  present 

The  second  corroboration  of  the  theory  is  by  direct  experiment, 
according  to  ihe  canon  of  the  Method  of  Difference.     We  can,  bj 
cooling  the  surface  of  any  body,  find  in  all  cases  some  tetaperaturc  ^ 
(more  or  less  inferior  to  that  of  the  surrounding  air,  according  to  it^ 
hygrometric  condition,)  at  which  dew  will  begin  to  be  deposited. 
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Here,  too,  therefore,  the  causation  is  directly  proved.  We  can,  it  is 
tnte,  accomplish  this  only  on  a  small  scale ;  hut  we  have  ample  reason 
to  oonclttde  that  the  same  operation,  if  conducted  in  Nature's  great 
laboratory,  would  equally  produce  the  effect. 

And,  finally,  even  on  that  g^reat  scale  we  are  able  to  verify  the  result. 
The  case  is  one  of  those  (rare  cases»  as  we  have  shown  them  to  be)  in 
which  Nature  works  the  experiment  for  us  in  the  same  manner  in 
which  we  ourselves  perform  it ;  introducing  into  the  previous  state  of 
things  a  single  and  perfectly  definite  new  circumstance,  and  manifest* 
ing  the  effect  so  rapidly  that  there  is  not  time  for  any  other  materia! 
change  in  the  preexisting  circumstances.  Let  us  quote  again  Sir  John 
Henchel :— "  It  is  observed  that  dew  is  never  copiously  deposited  in 
situations  much  screened  fit>m  the  open  sky,  and  not  at  all  ip  a  cloudy 
night;  but  if  the  douds  withdraw  evenjbr  a  Jew  minutes,  and  leave  a 
dear  opening,  a  depantion  of  dew  pretently  hejgins,  and  goes  on  increase 
ing. . . .  Dew  formed  in  clear  intervals  will  often  even  evaporate  again 
when  the  sky  becomes  thickly  overcdst."  The  proof)  therefore,  is 
eon^lete,  that  the  presence  or  absence  of  an  uninterrupted  communis 
cation  with  the  sky  causes  the  deposition  or  non-deposition  of  dew. 
Now,  since  a  clear  sky  is  nothing  but  the  absence  of  clouds,  and  it  is  a 
known  property  of  clouds,  as  of  all  other  bodies  between  which  and 
any  given  object  nothing  intervenes  but  an  elastic  fluid,  that  they 
tend  to  raise  or  keep  up  the  superficial  temperature  of  the  object  by 
radiating  heat  to  it,  we  see  at  once  that  the  disappearance  of  cloudls 
will  cause  the  surface  to  cool ;  so  that  Nature,  in  this  case,  produces  a 
change  in  the  antecedent  by  definite  and  known  means,  and  the  con* 
sequent  follows  accordingly :  a  natural  experiment  which  satisfies  the 
xequiaitions  of  the  Method  of  Difference.* 

The  accumulated  proof  of  which  the  Theory  of  Dew  has  been  found 
susceptible,  is  a  striking  example  of  the  fullness  of  assurance  which  the 
inductive  evidence  of  laws  of  causation  mav  attain,  in  cases  in  which 
die  invariable  sequence  is  by  no  means  obvious  to  a  superficial  view. 
It  IS  unnecessary  to  subjoin  Sir  John  Herschel's  summary  of  the  result, 
as  it  does  not  contain  aU  the  proofi  which  I  have  gpven,  and  our  more 
detailed  aualysb  of  each  step  of  the  process  renders  such  a  recapitida- 
lion  unnecessary. 

§  5.  This  admirable  example  will  have  conveyed  to  any  one  by 
whom  it  has  been  duly  followed,  so  clear  a  conception  of  the  use  and 
practical  management  of  three  of  the  four  methods  of  experimental 

• 

*^  I  mmt,  howoTer,  remark,  that  this  example,  which  seems  to  militate  against  the  asser- 
lioB  we  miide  of  the  comparatiTe  inapplicability  of  the  Method  of  Difference  to  cases  ol 
|Rii«  obflemUaon,  is  really  one  of  those  ezcepttODS  which,  according  to  a  pmverbial  ezprsf 
aioa,  prore  the  general  role.  For,  be  it  obserred,  in  this  case  u  which  Nature,  in  hec 
ttspenment,  seems  to  have  imitated  the  type  of  the  experiments  made  by  man,  she  has  only 
noceaded  io  prodociag  the  likeness  of  man's  most  imperfect  experiments,  namely,  thoM 
in  which,  thouch  he  succeeds  in  producing  the  phenomenon,  he  does  so  bj  employioff  com* 
plex  memns,  which  he  is  unable  perfectly  to  analyze,  and  can  form,  thereR>re,  no  sufficient 
ndgment  what  portion  of  the  effects  may  be  due,  not  to  the  supposed  cause,  but  to  some 
ankiMTfrn  agency  of  the  means  by  which  that  cause  was  produced.  In  the  natural  experi<i 
ment  wrhtch  we  are  speaking  of,  the  means  used  was  the  clearing  off  a  canopy  of  clouds  j 
and  wre  certainly  do  not  know  sufficiently  in  what  this  procjess  consists,  or  upon  what  it 
4l«peBKi»*  to  be  certain  ^  frimi  that  it  might  not  opemte  upon  the  deposition  of  dew  inde^ 
pendenily  of  any  thermometric  effect  at  the  earth^s  surface.  Even^  therefore,  io  a  case  so 
^orable  as  this  to  Nature's  experimental  talents,  her  experiment  is  of  little  Talue  except 
JB  cutioboiation  of  a  concluaion  already  attained  throttgh  other  means. 
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ittquiry,  as  to  supezBede  the  neceteity  of  cmy  further  exempHfication 
of  them.  The  remaining  method,  that  of  Residuea,  not  having  found 
any  place  either  in  this  or  in  the  two  preceding  investigatiotui,  I  shdQ 
extract  from  Sir  John  Herschel  some  examples  of  that  method,  with 
the  remarks  by  which  they  are  introduced. 

**  It  is  by  this  process,  in  fact,  that  science,  in  its  present  advanced 
state,  is  chiefly  promoted.  Most  of  the  phenomena  which  Nature 
presents  are  very  complicated;  and  when  the  effects  of  all  known 
causes  are  estimated  with  exactness,  and  subducted,  the-  residual  fects 
are  constantly  appearing  in  the  form  of  phenomena  altogether  new, 
and  leading  to  the  most  important  conclusions* 

"For  example:  the  return  of  the  comet  predicted  by  Profeesor 
Encke,  a  great  many  times  in  succession,  and  the  general  good  agree- 
ment of  its  calculated  with  its  observed  place  during  any  one  o£  its 
periods  of  visibility,  would  lead  us  to  say  that  its  gravitation  towards 
the  sun  and  planets  is  the  sole  and  sufficient  cause  of  all  the  phenom- 
ena of  its  orbitual  motion :  but  when  the  effect  of  ^is  cause  is  strictly 
calculated  and  subducted  from  the  observed  modem,  there  is  fbond  to 
remain  behind  a  residmal  phenomenauy  which  would  never  have  been 
otherwise  ascertained  to  exist,  which  is  ^  small  anticipation  of  the 
time  of  its  reappearance,  or  a  diminution  of  its  periodic  time,  which 
cannot  be  accounted  lor  by  gravity,  and  whose  cause  is  therefore  to  be 
inquired  into.  Such  an  anticipation  would  be  caused  by  the  resistanoe 
of  a  medium  disseminated  through  the  celestial  regions;  and  as  there 
ire  other  good  reasons  for  believing  this  to  be  a  vera  causa"  (an 
actually  existing  antecedent,)  '4t  has  therefore  been  ascribed  to  sock 
^  resistance. 

''  M.  Arago,  having  suspended  a  magnetic  needle  by  a  silk  thread, 
and  set  it  in  vibration,  observed,  that  it  came  much  sooner  to  a  state 
of  rest  when  suspended  over  a  plate  of  copper,  than  when  no  such 

!»late  was  beneath  it.     Now,  in  both  cases  there  were  two  vera  caiU€B** 
antecedents  known  to  exist)  "  why  it  should  come  at  length  to  reat, 
viz.,  the  resistance  of  the  air,  which  opposes,  and  at  length  destroys, 
all  motions  •performed  in  it ;  and  the  want  of  perfect  mobility  in  the 
silk  thread.     But  the  effect  of  these  causes  being  exactly  known  by 
the  observation  made  in  the  absence  of  the  copper,  and  being  thus 
allowed  for  and  subducted,  a  residual  phenomenon  appeared,  in  the 
fact  that  a  retarding  influence  was  exerted  by  the  copper  itself;  and 
this  fact,  once  ascertained,  speedily  led  to  the  knowledge  of  an  entirely 
new  and  unexpected  class  of  relations."     This  example  belongs,  bow- 
ever,  not  to  the  Method  of  Residues  but  to  the  Method  of  Difference^ 
the  law  being  ascertained  by  a  direct  comparison  of  the  results  of  two 
experiments,  which  differed  in  nothing  but  the  presence  or  absence  of 
die  plate  of  copper.     To  have  made  it  exemplify  the  Method  of  Res- 
idues, the  effect  of  the  resistance  of  the  air  and  that  of  the  rigidity  of 
the  silk  should  have  been  calculated  d  priori^  from  the  laws  obtained 
by  separate  and  foregone  experiments. 

"  Unexpected  and  peculiarly  striking  confirmations  of  inductive 
laws  frequently  occur  in  the  form  of  residual  phenomena,  in  the  course 
of  investigations  of  a  widely  different  nature  from  those  which  gave  riae 
to  the  inductions  themselves.  A  very  elegant  example  may  be  cited 
in  the  unexpected  confirmation  of  the  law  of  the  development  of  heat 
in  elastic  fluids  by  compression,  which  is  afforded  by  the  phenomena 
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of  soand.  The  inquiry  into  the  cause  of  sound  had  led  to  condusiiHis 
TOBpecling  its  mode  of  propaffation,  from  which  its  velocity  in  the  air 
could  be  iHrecisely  calculated.  The  calculations  were  perfixmed; 
but,  when  compared  with  fact,  though  the  agreement  was  quite  suffir 
deat  to  show  the  general  coxrectness  of  the  cause  and  mode  of  propa- 
gation assigned,  yet  the  wh(de  velocity  could  not  be  shown  to  arise 
from  this  theory.  There  was  still  a  residual  velocity  to  be  accounted 
for,  which  placed  dynamical  philosophers  for  a  long  time  in  a  great 
dilemma.  At  length  Laplace  struck  on  the  happy  idea,  that  this 
might  arise  from  the  heat  developed  in  the  act  of  that  condensa- 
tion which  necessarily  takes  place  at  every  vibration  by  which  sound 
is  conveyed.  The  matter  was  subjectea  to  exact  calculation,  and 
the  result  was  at  once  the  complete  explanation  of  the  residual  phe- 
nomenon, and  a  striking  confirmation  of  the  general  law  of  the  devel- 
opment of  heat  by  compression,  mider  circumstances  beyond  artificial 
imitation." 

"  Many  of  the  new  elements  of  chemistry  have  been  detected  in  the 
investigation  of  residual  phenomena.  Thus^  Arfwedson  discovered 
lidbia  by  perceiving  an  excess  of  weight  in  the  sulphate  produced  frtmi 
a  snmll  portion  of  what  he  considered  as  magnesia  present  in  a  mineral 
be  had  analyzed.  It  is  on  this  principle,  too,  that  the  small  concen* 
tTited  residues  of  great  operations  in  the  arts  are  almost  sure  to  be  the 
larking  places  of  new  chemical  ingredients :  witness  iodine,  brome, 
•Senium,  and  the  new  metals  accompanying  platina  in  the  experi* 
ments  of  Wollaston  and  Tennant.  It  was  a  happy  thought  of  Glauber 
to  examine  what  everybody  else  threw  away."* 

The  disturbing  effects  mutually  produced  by  the  earth  and  planets 

upon  each  other's  motions  were  first  brought  to  light  as  residual  phe* 

nomena,  by  the  difierence  which  appeared  between  the  observed 

places  of  those  bodies,  and  the  places  calculated  on  a  consideration 

solely  of  their  grravitation  towards  the  sun.     It  was  this  which  deter* 

mined  philosophers  to  consider  the  law  of  gravitation  as  obtaining  be* 

tween  all  boaies  whatever,  and  therefore  between  all  particles  o£ 

matter ;  thc/lr  first  tendency  having  been  to  regard  it  as  a  force  acting 

only  between  each  planet  or  satefiite  and  the  central  body  to  whose 

iystena  it  belonged.    Again,  the  catastrpphists,  in  geology,  be  their 

opimon  right  or  Mrrong,  support  it  upon  the  plea,  that  after  the  effect 

of  all  causes  now  in  operation' has  been  allowed  for,  there  remains  in 

die  esdsting  constitution  of  the  earth  a  large  residue  of  iucts,  proving 

the  esdstence  at  former  periods  either  of  other  forces,  or  of  the  same 

forces  in  a  much  greater  degree  of  intensity.     To  add  one  more 

example :  if  it  be  possible  to  establish,  what  is  generally  rather  as* 

samea  than  proved,  that  there  is  in  one  human  individual,  one  sex,  or 

one  race  of  mankind  over  another,  an  inherent  and  inexplicable  supe* 

riority  in  mental  fiusulties,  this  must  be  proved  by  subtracting  from  the 

difierences  of  intellect  which  we  in  fact  see,  all  that  can  be  traced  by 

knovm  laws  either  to  the  ascertained  differences  of  physical  organiza- 

tioB,  or  to  the  differences  which  have  existed  in  the  outward  circum- 

•tancea  in  which  the  subjects  of  the  comparison  have  hitherto  been 

placed*    What  these  causes  might  fail  to  account  for,  would  constitute 

a  re0i4iual  phenomenon,  which  and  which  alone  would  be  evidence  of 

*  HiKWSBiL,  «e  Miprv,  pp.  7S-S,  and  SS. 
^        II 


'360  IWDUOTIOK* 

an  ulterior  original  distinction,  and  the  measuie  of  its  amount  But 
the  strongest  assertors  of  such  supposed  differences  have  hitherto  been 
very  negligent  of  providing  themselves  with  these  necessary  logical 
conditions  of  the  establishment  of  their  doctrine. 

The  spirit  of  the  Method  of  Residues  being,  it  is  hoped,  sufficiently 
intelligible  from  these  examples,  and  the  other  three  methods  having 
been  so  aptly  exemplified  in  the  inductive  processes  which  produced 
the  Theory  of  Dew,  we  may  here  close  our  exposition  of  the  four 
methods,  considered  as  employed  in  the  investigation  of  the  simplei 
and  more  elementarv  order  of  the  combinations  of  phenomena. 


CHAPTER  X. 

OP  PLURALIT7  OP  CAUSES;  AFTD  OP  TBB  INTERHIXTtrEE  OP  EFPBCTB. 


§  1.  In  the  preceding  exposition  of  the  four  methods  of  observation 
and  experiment,  by  which  we  contrive  to  distinguish  among  a  maaa  of 
coexistent  phenomena  the  particular  efiect  due  to  a  given  cause,  or  the 
particular  cause  which  gave  birth  to  a  given  effect ;  it  has  been  neces- 
sary to  suppose,  in  the  first  instance,  for  the  sake  of  simplification,  that 
this  analytical  operation  is  encumbered  by  no  other  difficulties  than 
what  are  essentially  inherent  in  its  nature;  and  to  represent  to  our- 
selves, therefo];e,  every  effect,  on  the  one  hand  as  connected  exclu- 
sively with  &  single  cause,  and  on  the  other  hand  as  incapi^le  of  being 
mixed  and  confounded  with  any  other  coexistent  effect.  We  have  re- 
garded abcde,  the  aggregate  of  the  phenomena  existing  at  any  mo- 
ment, as  consisting  of  dissimilar  facts,  a,  &,  c,  d,  and  e,  for  each  fif  which 
one,  and  only  one,  cause  needs  be  sought;  the  difficulty  being  only  that 
of  singling  out  this  one  cause  from  the  multitude  of  antecedent  circum- 
stances, A,  B,  0,  D,  and  £. 

If  such  were  the  fact,  it  would  be  comparatively  an  easy  task  to  in- 
vestigate the  laws  of  nature.  But  the  supposition  does  not  hold,  in 
either  of  its  parts.  In  the  fii;Bt  place,  it  is  not  true  that  the  same  phe- 
nomenon is  always  produced  oy  the  same  cause :  the  effi^ct  a  may 
sometimes  arise  m>m  A,  sometimes  from  B.  And,  secondly,  the  eflfects 
of  different  causes  are  often  not  dissimilar,  but  homogeneous,  and 
marked  out  by  no  assignable  boundaries  from  one  another :  A  and  B 
may  produce  not  a  and  5,  but  different  portions  of  an  effect  a.  The 
obscurity  and  difficulty  of  the  investigation  of  the  laws  of  phenomena 
is  singularly  increased  by  the  necessity  of  adverting  to  these  two  cir- 
cumstances ;  Intermixture  of  Effects,  and  Plurality  of  Causes.  To  the 
latter,  being  the  simpler  of  the  two  considerations,  we  shall  first  direct 
our  attention.  « 

It  is  not  true,  then,  that  one  effect  must  be  connected  with  only  one 
cause,  or  assemblage  of  conditions ;  that  each  phenomenon  can  be  pro- 
duced only  in  one  way.  .  There  are  often  several  independent  modea 
in  which  the  same  phenomenon  could  have  originated.  One  fact  may 
be  the  consequent  m  several  invariable  sequences ;  it  may  follow,  ^ivitli 
equal  uniformity,  any  one  of  several  antecedents,  or  collections  of  ante* 
cedents.    Many  causes  may  produce  motion :  many  causes  may  pro- 
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dace  some  kindfl  of  sensation :  many  causes  may  produce  death.  A 
given  effect  maj  really  be  produced  by  a  certam  cause,  and  yet  be 
perfectly  capable  of  being  produced  wimout  it. 

{  2.  One  of  the  principal  consequences  of  this  &ct  of  Plurality  of 
Causes  is,  to  render  the  first  of  our  inductiye  methods,  that  of  Agree- 
ment, uncertain.  To  illustrate  that  method,  we  supposed  two  instances. 
ABC  followed  by  a  be,  and  A  D  E  followed  hjade.  From  these  in- 
stances  it  might  be  concluded  that  A  is  an  inyariable  antecedent  of  a; 
and  even  that  it  is  the  unconditional  inyariable  antecedent  or  cause,  if 
we  could  be  sure  that,  there  is  no  other  antecedent  common  to  the  two 
esses.  That  this  diflficulty  may  not  stand  in  the  way,  let  us  suppose 
tlie  two  cases  positiyely  ascertained  to  haye  no  antecedent  in  common 
eicept  A.  The  moment,  howeyer,  that  we  let  in  the  possibility  of  a  plu- 
TsHty  of  causes,  the  conclusion  fails.  For  it  involyes  a  tacit  suppo* 
ntion  that  a  must  haye  been  produced  in  both  instances  by  the  same 
cause.  If  there  can  possibly  haye  been  two  causes,  those  two  may,  for 
example,  be  C  and  £ :  the  one  may  have  been  the  cause  of  a  in  the 
fonner  of  the  instances,  the  other  in  the  latter,  A  haying  no  influence 
in  either  case.  ^ 

Suppose,  for  example,  mat  two  great  artists,  or  great  philosophers^ 
tiiat  two  extremely  selfish,  or  extremely  generous  characters,  were 
compared  tog^ether  as  to  the  -circumstances  of  their  education  and  his- 
tory, and  the  two  cases  were  found  to  agree  only  in  one  circumstance : 
would  it  follow  that  this  ohe  circumstance  was  the  cause  of  the  quality 
which  diaracterized  both  those  indiyiduals  1  Not  at  all ;  fur  the 
causes  at  wofA  to  produce  any  given  type  of  character  are  innumer- 
able ;  and  the  two  persons  might  equaUy  have  agreed  in  their  char- 
acter, although  there  had  been  no  manner  of  resemblance  in  their 
previous  history. 

This,   therefore,  is  a  characteristic  imperfection  of  the  Method  ot 

Agreement ;  from  which  imperfection  the  Method  of  Difference  is  free. 

For  if  we  have  two  instances,  ABC  and  BC,  of  which  BG  gives  be, 

and  A  being  added  converts  it  into  a  be,  it  is  certain  that  in  this  instance 

at  least  A  was  either  the  cause  of  a,  or  an  indispensable  portion  of  its 

cause,  even  though  the  cause  which  produces  it  m  other  instances  may 

be  altogether  different.     Plurality  or  Causes,  therefore,  not  only  does 

not  diminish-  the  reliance  due  to  the  Method  of  Difference,  but  does  not 

even  render  a  greater  number  of  observations  or  experiments  necessary : 

two  instances,  ^e  one  positive  and  the  other  negative,  are  still  suni- 

cient  for  the  most  complete  and  rigorous  induction.     Not  so,  however, 

with  the  Method  of  Agreement.     The  conclusions  which  that  yields, 

when  the  number  of  instances  compared  is  small,  are  of  no  real  value, 

except  as,  in  the  character  of  suggestions,  they  may  lead  either  to 

experiments  bringing  them  to  the  test  of  the  Method  of  Difference,  or 

to  reasonings  which  may  explain  and  vei^  then!  deductively. 

It  IB  only  when  the  instances,  being  indefinitely  multiplied  and  varied, 
continue  to  suggest  the  same  result,  that  this  result  acquires  any  high 
degree  of  independent  value.  If  there  are  but  two  instances,  ABC 
and  A  D  E,  alUiough  these  instances  have  no  antecedent  in  common 
except  A,  yet  as  the  effect  may  possibly  have  been  produced  in  the 
two  caaeci  by  different  causes,  the  result  is  at  most  only  a  slight  proba- 
bility in  fiivor  of  A ;  there  may  be  causation,  but  it  is  almost  equally 
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probable  that  there  was  only,  as  tbe  exprossioii  is,  a  coinddenoe.  But 
the  oftener  we  repeat  the  observation,  varying  the  circumstances,  the 
more  we  advance  towards  a  solution  of  this  doubt.  For  if  we  tiy 
A  FG,  AH  K,  &c.,'  all  entirely  unlike  one  another  except  in  containing 
the  circumstance  A,  and  if  we  find  the  effect  a  entering  into  the  result 
io  all  these  cases,  we  must  suppose  one  of  two  things,  either  that  it  is 
caused  by  A,  or  that  it  has  as  many  different  causes  as  there  are  in- 
stances. With  each  addition,  llierefore,  to  the  number  (^  instances, 
the  presumption  is  strengthened  in  favor  of  A.  The  inquirer,  of  coune, 
will  not  neglect,  if  an  opportunity  present  itself,  to  exclude  A  fix>m 
some  one  of  these  combinations, -from  A  H  K  for  instance,  and  by  trying 
H  K  separately,  appeal  to  the  Method  of  Difference  in  aid  of  the  Medio! 
of  Agreement.  By  the  former  method  alone  can  it  be  ascertained  that 
A  is  the  cause  of  a:  but  ^at  it  is  either  the  cause  or  another  eflfect  of 
the  same  cause,  may  be  placed  beyond  any  reasonable  doubt  by  the 
Method  of  Agreement,  provided  the  instances  are  very  numerous,  as 
well  as  sufficiently  various. 

After  how  great  a  multiplication,  then,  of  varied  instances,  all  agree- 
ing in  no  other  antecedent  except  A,  is  the  supposition  of  a  plurality 
of  causes  sufficiently  rebutted,  and  the  concUision  that  a  is  the  effect  of 
A  divested  of  the  characteristic  imperfection  and  reduced  to  a  Tiitual 
certainty  1     This  is  a  question  wmch  we  cannot  be  exempted  fit»m 
answering ;  but  the  consideration  of  it  belongs  to  what  is  called  the 
Theory  of  Probability,  which  will  form  the  subject  of  a  chapter  here- 
after.    It  is  seen,  however,  at  once,  that  the  conclusion  does  amount  to 
a  practical  certainty  after  a  sufficient  number  of  instances,  and  that  the 
method,  therefore,  is  not  radically  vitiate^  by  the  characteristic  imperfec- 
tion.    The  result  of  these  considerations  is  only,  in  the  first  place,  to 
point  out  8  new  source  of  inferiority  in  the  Method  of  Agreement  as 
compared  with  other  modes  of  investigation,  and  new  reasons  ft>r  never 
resting  contented  with  the  results  obtained  by  it,  without  attempting  to 
confirm  them  either  by  the  Method  of  Difference,  or  by  connecsting 
them  deductively  with  some  law  or  laws  already  ascertained  by  that 
superior  method.    And,  in  the  second  place,  we  learn  from  this,  the 
true   theory  of  the  value  of  mere  number  of  instances  in  inductive 
inquiry.     The  tendency  of  unscientific  inquiries  is  to  I'ely  too  nauch 
upon  number,  without  analyzing  the  instances ;  without  looking  closely 
enough  into  their  nature,  to  ascertain  what  circumstances  are  or  are  not 
eliminated  by  means  of  them.     Most  people  hold  their  conchinons 
with  a  degree  of  assurance  proportioned  to  the  mere  nuui  of  the  expe- 
rience on  which  they  appear  to  rest :  not  considering  that  by  the  addi- 
tion of  instances  to  instances,  aU  of  the  same  kind,  that  is,  differing  £rom 
one  another  only  in  points  already  recognized  as  immaterial,  nothing 
whatever  is  added  to  the  evidence  of  the  conclusion.    A  single  instance 
eliminating  some  antecedent  which  existed  in  all  the  other  cases,  is  of 
more  value  than  the  ^atest  multitude  of  instances  which  are  reckoned 
by  their  number  alone.     It  is  necessary,  no  doubt,  to  assure  ourselves, 
by  a  repetition  of  the  observation  or  experiment,  that  no  error  has 
been  committed  concerning  the  individual  tacts  observed ;  and  until  we 
have  assured  ourselves  of  diis,  instead  of  varying  the  circumstances,  we 
cannot  too  scrupulously  repeat  the  same  experiment  or  observation 
without  any  change.    But  when  once  this  assurance  has  been  obtained, 
tbe  multiplication  of  instances  which  do  not  exclude  any  more  cir- 
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camstances  would  be  endrely  uaeless,  wexe  it  not  for  tlie  Plimlitj 
of  Causes. 

It  is  of  importance  to  remark,  that  the  peculiar  modification  of  tbe 
Method  of  Agreement  which,  as  partaking  in  some  degree  of  the  na- 
ture of  the  Method  of  Difference,  I  have  called  the  Joint  Method  of 
Agreement  and  Difference,  is  not  affected  by  the  characteristic  impei^ 
fection  now  pointed  put  For,  in  the  joint  method^  it  is  supposed  not 
oqIj  that  the  instances  in  which  a  is,  agree  only  in  eontainmg  A,  but 
also  that  the  instances  in  whiph'a  is  not,  agree  only  in  not  contain^ 
tag  A.  Now,  if  this  be  so,  A  must  be  not,  oidy  the  cause  of  a,  but  the 
odly  possible  cause :  for  if  there  were  another,  as  for  example  B» 
fhen  m  the  instances  in  which  a  is  not,  B  must  have  been  absent  as 
well  as  A,  and  it  would  not  be  true  that  these  instances  agpree  cnlf 
in  not  containing  A.  This,  therefore,  constitutes  an  immense  advan- 
tage of  the  joint  method  over  the  simple  Metho4  of  Agreement.  It 
may  seem,  indeed,  that  the  advantage  does  not  belong  so  much  to  the 
joint  method,  as  to  one  of  its  two  premisses  (if  they  may  be  so 
called),  the  negative  premiss.  Thd  Method  of  Agreement,  when 
applied  to  negative  instances,  or  those  in.  which  a  phenomenon  does 
9oi  take  place,  is  certainly  free  from  the  characteristic  imperfection 
which  affects  it  in.  the  affirmative  case.  The  negative  premiss,  it 
might  therefore  b^  supposed,  could  be  worked  as  a  simple  case  of 
tbe  Method  of  Agreement,  wiihout  requiring  an  affirmative  premiss  to 
be  joined  with  it  But  although  this  is  true  in  principle,  it- is  gen- 
erally altogether  impossible  to  work  the  Method  of  Agreement  by 
negative  instances  vnthout  positive  ones:  it  is  so  much  more  dt& 
cult  to  exhaust  the  field  of  negation  than  that  of  affiraiation.  For 
instance,  let  the  question  be,  what  is  the  cause  of  the  transparency  of 
bodies :  with  whi&t  prospect  of  success  could  we  set  ourselves  to 
inquire  directly  in  what  the  multifarious  substances  which  are  nai 
transparent,  agree  1  But  we  might  hope  much  sooner  to  seize  some 
pcHnt  of  resemblance  among  the  cconparatively  few  .and  definite 
qiecies  of  objects  which  are  transparent ;  and  this  being  attained, 
we  should  quite  naturally  be  put  upon  examining  whether  the  ab^ 
temee  of  this  one  circumstance  be  not  precisely  the  point  in  which 
ill  opaque  substances  will  be  found  to  resemble. 

The  Joint  Method  of  Agreement  and  Difference,  therefore,  or,  as 
I  hare  otherwise  called  it,  the  Indirect  Method  of  Difference  (be- 
eaiise,  like  the  Method  of  Difference  properly  so  called,  it  proceeds  by 
Bseertaining  how  and  in  what  the  cases  where  the  phenomenon  ia 
present,  differ  from  those  in  which  it  is  absent)  is,  u^er  the  direct 
Bfethod  of  Difference,  the  most  powerful  of  the  remaining  instru- 
ments of  inductive  investigation ;  and  in  the  sciences  which  depend 
on  pure  observation,  with  little  or  no  aid  from  experiment,  this 
method,  so  well  exemplified  in  the  beautiful  speculation  on  the  cause 
of  dew,  is  the  primary  resource,  so  far  as  direct  appeals  ta  exper> 
ence  are  concerned. 

{  3.  We  have  thus  far  treated  Plurality  of  Causes  only  as  a  possible 
supposition,  which,  until  removed,  renders  Qur  inductions  uncertain, 
and  httve  only  considered  by  what  means,  where  the  plurality  does  not 
really  exist,  we  may  be  enabled  to  disprove  it  But  we  must  also  con- 
sider it  as  a  case  actually  occurring  in  nature,  and  whioh,  as  often  at 
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it  does  occuTt  oar  methods  of  inductioii  ought  to  be  capable  of  asoer- 
taining  and  establishing.     For  this,   howoYer,  there  is  required  no 
pecuhar  method.     When  an  effect  is  really  producible  by  two  or  more 
causes,  the  process  for  detecting  them  is  in  no  way  different  from  that 
by  which  we  discover  single  causes.     They  may  (first)  be  discovered 
as  separate  sequences^  by  separate  sets  of  instances.     One  set  of  ob* 
servations  or  experiments  shows  that  the  sun  is  a  cause  of  heat,  another 
that  friction  is  \,  source  of  it,  another  that  percussion,  another  that  elec- 
tricity, another  that  chemical  action  is  such  a  source.    Or  (secondly) 
die  plurality  may  come  to  light  in  the  course  of  collating  a  number  of 
instances,  when  we  attempt  to  find  some  circumstance  in  which  diey 
all  i^^ree,  and  fail  in  doing^^o.     We  find  it  impossible  to  trace,  in  aUi 
the  cases  in  which  the  effect  is  met  with,  any  common  circumstance. 
We  find  that  we  can  elimiliate  aU  the  antecedents ;  that  no  one  of  them 
18  present  in  all  the  instances,  no  one  of  them  indispensable  to  the 
eroct.     On  closer  scrutiny,  however,  it  appears,  that  though  no  one  is 
always  present,  one  or  other  of  several  always  is.     If,  on  further  anal- 
ysis, we  can  detect  in  these  any  common  element,  we  may  be  able  to 
ascend  from  them  to  some  one  caUse  which  is  the  really  operative  cir- 
eumstanoe  in  them  all.     Thus  it  might,  and  perhaps  will  be,  discovered, 
diat  in  the  production  of  heat  by  friction,  percussion,  chemical  action,  &c., 
the  ultimate  source^  is  one  and  the  same.     But  if  (as  continually  hap- 
pens) we  cannot  take  this  ulterior  step,  the  different  antecedents  must  be 
set  down  as  distinct  causes,  each  sufficient  of  itself  to  produce  the  effect. 
We  may  here  close  our  remarks  on  the  Plurality  of  Causes,  and  pro- 
ceed to  the  still  more  peculiar  and  more  complex  case  of  the  Intermix- 
ture of  Effects,  and  uie  interference  of  causes  with  one  another :  a 
case  constituting  the  principal  part  of  the  complication  and  difficulty  of 
the  study  of  nature ;  and  with  which  the  four  only  possible  methods 
of  directly  inductive  investigation  by  observation  and  experiment,  are 
for  the  most  part,  as  will  appear  presently,  quite  unequal  to  cope. 
The  instrument  of  Deduction  alone  is  adequate  to  unravel  the  com- 
plexities proceeding  from  this  source ;  and  the  four  methods  have  little 
more  in  their  power  than  to  supply  premisses  for  our  deductions. 

§  4.  A  concurrence  of  two  or  more  causes,  not  separately  producing 
each  its  own  effect,  but  interfering  with  or  modifying  the  effocts  of  one 
another,  takes  place,  as  has  alreeuly  been  explained,  in  two  different 
ways,  in  the  one  case,  which  is  exemplified  by  the  joint  operation  of 
different  forces  in  mechanics,  the  separate  effects  of  all  the  causes  con- 
tinue to  be  produced,  but  are  compounded  with  one  another,  and  dis- 
appear in  one  total.  In  the  other  case,  illustrated  by  the  case  of  chem* 
ical  action,  the  separate  effects  cease  entirely,  and  are  succeeded  1>y 
phenomena  altogether  different,  and  governed  by  different  laws. 

Of  these  cases  the  former  is  by  far  the  more  firequent,  and  this  caae 
it  is  which,  for  the  most  part,  eludes  the  grasp  of  our  experimental 
methods.  The  other  and  exceptional  case  is  essentially  amenable  to 
them.     When  the  laws  of  the  original  agents  cease  entirely,  and    a 

Ehenomenon  makes  its  appearance,  whi(£,  with  reference  to  those 
iwa,  is  quite  heterogeneous ;  when,  for  example,  two  gaseous  sul^^ 
stances,  hydrogen  and  oxygen,  on  being  brought  together,  throw  off 
their  peculiar  properties,  and  produce  me  substance  called  water ; 
■uch  cases  the  new  fact  may  be  subjected  to  experimental  inquiry,  lilci 
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my  other  phenomenon ;  and  the  elements  which  are  said  to  compose 
it  may  be  considered  as  the  mere  agenjts  of  its  production ;  the  condi* 
tions  on  which  it  depends,  the  &ctB  which  make  up  its  cause. . 

The  effecU  of  the  new  phenomenon,  the  propertieM  of  water,  for  in* 
stance,  are  as  easily  found  by  experiment  as  the  effects  of  any  other 
cause.     But  to  discover  the  caute  o£  it,  that  is,  the  particular  conjunc- 
tion of  agents  from  which  it  results,  is  often  difficult  enough.     In  the 
first  place,  the  origin,  and  actual  production  of  th^  phenomsnon,  is 
most  fiiequently  inaccessible  to  our  observation.     If  we  could  not,  have 
learned  the  composition  of  water  until  we  found  instances  in  which  il 
was  actually  produced  from  oxygen  and  hydrogen,  we  should  have 
,  been  forced  to  wait  until  the  casual  thought  struck  some  one  of  passing 
aiS  electric  spark  through  a  mixture  of  tlie  two  gases,  or  inserting  a 
lighted  taper  into  it,  merely  to  try  what  would  happen.     Further,  even 
if  we  could  have  ascertained  by  die  Method  of  Agreement,  that  oxygen 
•nd  hydrogen  were  both  present  when  water  is  produced,  no  experi<* 
mentation  on  oxygen  and  hydrogen  separately,  no  knowledge  of  their 
laws,  could  have  enabled  us  dediictively  to  infer  that  they  would  pro* 
duce  water.     We  require  a  specific  experiment  on  the  two  combined. 
Under  these  difficulties,  we  should  generally  have  been  indebted  for 
oar  knowledge  of  the  caiuses  of  this  class  of  effects,  not  to  any  inquiry 
directed  specifically  towards  that  end,  but  either  to  accident,  or  to  the 
gradual  prog^ress  of  experimentation  on  the  different  combinations  of 
which  the  producing  agents  are  susceptible ;  if  it  were  not  for  a  pecu- 
liarity belonging  to  effects  of  this  description,  that  they  ofien,  under 
some  particular  combination  of  circumstances,  reproduce  their  causes. 
If  water  results  from  the  juxtaposition  of  hydrogen  and  oxygen  when- 
ever this  can  be  made  sufficiently  close  and  intimate,  so,  on  the  other 
hand,  if  wiEder  itself  be  placed  in  certain  situations,  hydrogen  and  oxy* 
gen  are  reproduced  from  it :  an  abrupt  termination  is  put  to  the  new 
laws,  and  the  agents  reappear  separately  with  their  own  properties  as 
at  first  '  What  is  called  chemical  analysis  is  the  process  of  searching 
for  the  causes  of  a  phenomenon  among  its  effects,  or  rather  among  the 
effects  produced  by  the  action  of  some  other  causes  upon  it. 

Lavoisier,  by  heating  mercury  to  a  hig^  temperature  in  a  close  vessel 
containing  air,  found  that  the  mercury  increased  in  weight  and  became 
what  vras  then  called  red  precipitate,  while  the  air,  on  being  examined 
after  the  experiment,  proved  to  have  lost  weight,  and  to  have  become 
incapable  of  supporting  life  or  combustion.     When  red  precipitate  was 
exposed  to  a  still  greater  heat,  it  became  mercury  a^ain,  ana  gave  off 
a  gas  which  did  support  life  and  flame.     Thus  the  agents  which  by 
their  combination  produced  red  precipitate,  namely,  the  mercury  and 
the  gas,  reappear  as  eSects  resulting  m>m  that  precipitate  when  acted 
opon  by  heat.     So,  if  we  decompose  water  by  means  of  iron  filings, 
we  produce  two  e^cts,  rust  and  hydrogen :  now  rust  is  already  knovm 
hj  experiments  upon  the  component  substances,  to  be  an  effect  of  the 
union  of  iron  and  oxygen :  the  iron  we  ourselves  supplied,  bat  the 
oxyg^en  must  have  been  produced  from  the  water.     The  result  there- 
lore  is  that  the  water  has  disappeared,  and  hydrogen  and  oxygen  have 
appeared  in  its  stead :  or  in  other  words,  the  original  laws  of  these 
gaseous  agents,  which  had  been  suspended  by  the  superinduction  of 
Uie   new  laws  called  the  properties  of  water,  have  again  started  into 
existence,  and  the  causes  of  water  are  found  among  its  effects. 
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Wbei*e  two  plieiioinena»  between  the  laws  or  properties  of  whidi 
considered  in  themselves  no  connexion  can  be  traced,  are  thus  recipro- 
cally cause  and  effect,  each  capable  in  its  turn  of  being  produced  vcom 
the  other,  and  each,  when  it  produces  the  other,  ceasing  itself  to  exist 
(bs  water  is  produced  from  oxygen  ^d  hydrogen,  and  oxygen  and 
hydrogen  are  reproduced  from  water);  tbis  causation  of  the  two 
phenomena  by  one  another,  each  of  them  being  generated  by  the 
other's  destruction,  is  properly  transformation.  The  idea  of  chemical 
composition  is  an  iaea  of  transformation,  but  of  a  transformation  which 
is  incomplete;  since  we  consider  the  oxygen  and  hydrogen  to  be 
present  m  the  water  iu  oxygeii  and  hydrogen^  and  capable  of  being 
disiiovered  in  it  if  our  senses  were  sufficiently  keen :  a  supposition  (for 
it  is  no  more)  grounded  solely  upon  the  fact,  that  the  weight  of  the 
water  is  the  sum  of  the  separate  weights  of  the  two  ingredients.  If 
there  had  not  been  this  exception  to  the  entire  disappearance,  in  the 
compound,  of  the  laws  of  the  separate  ingredients;  if  the  combined 
agents  had  not,  in  this  one  particular  of  weight,  preserved  their  own 
laws,  and  produced  a  joint  result  equal  to  the  sum  of  their  separate 
results ;  we  should  never,  probably,  have  had  the  notion  now  implied 
by  the  words  chemical  composition :  and,  in  the  fact  of  water  produced 
fixim  hydrogen  and  oxygen  and  hydrogen  and  oxygen  produced  from 
water,  as  the  transformation  would  have  been  complete,  we  should 
have  seen  only  a  transformation. 

In  these  cases,  then,  when  the  heteropatl^c  efifect  (as  we  called  it  in 
a  former  chapter)  is  but  a  transformation  of  its  cause,  or  in  other 
words,  when  the  effect  and  its  cause  are  reciprocally  such,  and 
mutually  convertible  into  each  other;  the  problem  of  finding  the  causa 
resolves  itself  into  the  far  easier  one  of  finding  an  effect,  which  is  the 
kind  of  inquiry  that  admits  of  being  prosecuted  by  direct  experiment. 
But  there  are  other  cases  of  heteropathic  effects  to  which  this  mode  of 
investigation  is  not  applicable.  Take,  for  instance,  the  heteropatbio 
laws  of  mind ;  that  portion  of  the  phenomena  of  our  mental  uatuie 
which  are  analogous  to  chemical  rather  than  to  dynamical  phenomena; 
as  when  a  complex  passion  is  formed  by  the  coalition  of  several 
elementary  impulses,  or  a  con^lex  emotion  by  several  simple  pleasures 
or  pains,  of  which  it  is  the  result,  without  beine  the  aggregate,  or  ia 
any  respect  homogeneous  with  them.  The  product,  jn  these  cases,  is 
generated  by  its  various  factors ;  but  the  factors  cannot  be  reproduced 
firom  the  product :  just  as  a  youth  can  grow  into  an  old  man,  but  an 
old  man  cannot  grow  into  a  youth.  We  cannot  ascertain  from  what 
simple  feelings  any  of  our  complex  states  of  mind  are  generated,  as 
we  ascertain  the  ingredients  oi  a  chemical  compound,  by  making  it, 
in  its  turn,  generate  them.  We  can  only,  therefore,  discover  tbeae 
laws  by  the  slow  process  of  studying  the  simple  feelings  themselves, 
and  ascertaining  synthetically,  by  experimenting  on  the  various  com- 
binations of  which  they  are  susceptible,  what  they,  by  their  mutual 
action  upon  one  another,  are  capable  of  generating. 

§  5.  It  might  have  been  supposed  that  the  other,  and  apparently 
simpler  variety  of  the  mutual  interference  of  causes,  where  each  cause 
continues  to  produce  its  own  proper  effect  according  to  the  same  laws 
to  which  it  conforms  in  its  separate  state,  would  have  presented  fewor 
difficulties  to  the  inductive  inquirer  thcyii  that  of  whicn  we  have  just 
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finished  the  consideration.     It  presents,  however,  so  far  as  direct  in- 
duction apart  from  deduction  is  concerned,  infinitely  greater  difficul* 
ties.    When  a  concurrence  of  causes  gives  rise  to  a  new  effect  bearing 
no  relation  to  the  separate  effects  of  those  causes^  the  resulting  phe- 
nomenon at  least  stands  forth  undisguised,  invidne  attention  to  its 
peculiarity,  and  presenting  no  obstacle  to  our  recognizing  its  presence 
or  absence  among  any  number  of  surrounding  phenomena.     It  admits 
therefore  of  being  easily  brought  under  the  canons  of  induction,  pro- 
vided instances  can  be  obtained  such  as  those  canons  require :  ana  the 
non-occurrence  of  such  instances,  or  the  want  of  means  to  produce 
them  artificially,  is  the  real  and  only  difficulty  in  such  investigations ; 
a  difficulty  not  logical,  but  in  some  sort  physical.    It  is  otherwise  with 
cases  of  what,  in  a  preceding  chapter,  has  been  denominated  the 
Composition  of  Causes.  ^  There,  the  effects  of  the  separate  causes  do 
not  terminate  and  give  place  to  others,  thereby  ceasing  to  form  any 
pait  of  the  phenomenon  to  be  investigated ;  on  the  contrary  they  still 
take  place,  but  are  intermingled  with,  and  disguised  by,  the  homoge- 
neous and  closely-allied  effects  of  other  causes.     They  are  no  loneer 
a,  b,  c,  d,  e,  existing  side  by  side,  and  continuing  to  be  separately  cub- 
oernible ;  they  are  +  a,  —  <»>  i  ^t  —  ^>  2  ^,  &c.,  some  of  which  cancel 
one  another,  while  many  others  do  not  appear  distinguishably  but 
merge  in  one  sum :  forming  altogether  a  result,  between  which  and 
the  canaes  whereby  it  was  produced  there  is  often  an  insurmountable 
difficulty  in  tracing  by  observation  any  fixed  relation  whatever. 

The  general  idea  of  the  Composition  of  Causes  has  been  seen  to  be, 
that  although  two  or  more  laws  interfere  with  one  anotheiv  and  appa- 
rently finstrate  or  modify  one  another's  operation,  yet  in  reality  all 
are  fulfilled,  the  collective  effect  being  the  exact  sum  total  of  the 
dtecta  of  the  causes  taken  separately.    A  fiimiliar  instance  is  that  of  a 
body  kept  in  equilibrium  by  two  equal  and  contrary  forces.     One  of 
the  farces  if  acting  alone  would  carry  it  so  ^  to  the  west,  the  other  if 
acting  alone  would  carry  it  exactly  as  far  towards  the  east :  and  the 
result  10  the  same  as  if  it  had  been  first  carried  to  the  west  as  &r  as 
the  one  fisrce  would  cigrj  it,  and  then  back  towards  the  east  as  far  as 
the  other  would  carry  "^t,  that  is,  precisely  the  same  distance ;  being 
uhiniately  left  where  it  \i(Bs  found  at  first. 

AH  lainrs  of  causation  aK  liable  to  be  in  this  manner  couiiteracted, 
and  aeetaingly  frustrated,  by  coming  into  conflict  with  other  laws,  the 
^parate   xesiidt  of  which  is  opposite  to  theirs,  or  more  or  less  incon- 
sistent MTith  it.    And  hence,  with  almost  every  law,  many  instances  in 
which  it  really  is  entirely  fulfilled,  do  not,  at  first  sight,  appear  to  be 
cases  of  its  operation  i[t  all.    It  is  so  in  the  example  just  adduced :  a 
force,   in    mechanics,  means  neither  more  nor  less  than  a  cause  of 
mocioo,  yet  the  sum  of  the  effects  of  two  causes  of  motion  may  be  rest. 
Again,  a  body  solicited  by  two  forces  in  directions  making  an  angle 
with  one    another,  moves  m  the  diagonal ;  and  it  seems  a  paradox  to 
say  that  motion  in  the  diagonal  is  the  sum  of  two  motions  in  two  other 
fines.      Motion,  however,  is  but  change  of  place,  and  at  every  instant 
the  body  is  in  the  exact  place  it  would  have  been  in  if  the  forces  had 
icted  dfurixig  alternate  instants  instead  of  acting  in  the  same  instant; 
*  taring  that  if  we  suppose  two  forces  to  act  successively  which  are  in 
truth   sixntiltaneons,  we  must  of  course  allow  them  double  the  time.) 
It  is  evident,  therefore,  that  each  force  has  had,  during  each  instant 
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ill  tfafi  effect  wliich  bekmged  to  it;  and  that  die  modifying  inflttenw 
which  one  of  two  coocurrent  caiues  is  said  to  exercise  with  respect  to 
the  other,  mey  be  considered  as  exerted  not  aver  the  action  of  the 
cause  itsell^  but  over  the  effect  after  it  is  completed.  For  all  pwposes 
of  predicting,  calculating,  or  explaining  their  joint  result,  causes  which 
compound  meir  effects  may  be  treated  as  if  they  produced  simultane- 
ously each  of  them  its  own  effect,  and  all  these  effects  coexisted  visibly. 

Since  the  laws  of  causes  are  as  really  fulfflled  when  the  causes  are 
said  to  be  counteracted  by  opposing  causes,  as  when  they  are  left  to 
their  own  undisturbed  action,  we  must  be  cautious  not  to  express  the 
laws  in  such  terms  as  woul,d  render  the  assertion  of  their  beiz^  ftdfilled 
in  those  cases  a  contradiction.    If,  for  instance,  it  were  stated  as  a  law 
of  nature  that  a  body  to  whidi  a  force  is  applied  moYes  in  the  direction 
of  the  force,  with  a  v^ocity  proportioned  to  the  force  directly,  and  to 
its  own  mass  inversely ;  when  in  point  of  &ict  some  bodies  to  which  a 
force  IB  applied  do  not  move  at  all,  and  those  which  do  move  are,  from 
the  very  nrat,  retarded  by  the  acticm  of  gravihf  and  other  resisting 
forces,  wad  at  last  stopped  altogether ;  it  is  mar  that  the  general  propo- 
sition, although  it  would  be  true  under  a  certain  hypothesis,  would  not 
express  the  nets  as  they  actually  occur.     To  accommodate  the  expres- 
sion of  the  law  to  the  real  phenomena,  we  must  say,  not  that  die  o«)ject 
moves,  but  that  it  tends  toHnove  in  the  direction  and  with  the  velocity 
specified.    We  might,  indeed,  guard  our  expression  in  a  different  mode^ 
by  saying  that  die  body  moves  in  that  manner  unless  prevented,  or  except 
in  so  far  as  prevented  by  some  counteracdng  cause.    But  the  boay 
does  not  only  move  in  that  manner  unless  counteracted;  it  temds  to 
move  in  that  manner  even  when  counteracted ;   it  still  exerts,  in  the 
original  direction,  the  same  energy  of  movement  as  if  its  first  impulse 
baa  been  undisturbed,  and  produces,  by  that  energy,  an  exactly  equiva- 
lent quantity  of  effect.     Tms  is  true  even  when  die  force  leaves  the 
body  as  it  found  it,  m  a  state  of  absolute  rest ;  as  when  we  BXtsmpt  to 
raise  a  body  of  three  tons  weight  widi  a  force  equal  to  one  tou.     For 
if,  while  we  axe  applving  this  force,  the  wind  or  water  or  any  other 
accent  supplies  an  additional  force  just  exceeding  two  tons,  the  body 
will  be  raised ;  thus  proving  that  the  force  we  applied  exerted  ita  fiiU 
effect,  by  neutralizing  an  equivalent  portion  of  the  we^t  wliidi  it  vraa 
insufficient  altogether  to  overcome.    And  if,  while  we  are  exerting 
diis  force  oi  one  ton  upon  the  object  in  a  direction  contrary  to  that  of 
gravity,  it  be  put  into  a  scale  and  weighed,  it  will  be  found  to  have 
bst  a  ton  of  ite  weight,  or,  in  other  words,  to  press  downwards  with 
a  force  only  equal  to  the  difference  of  die  two  forces. 

These  fiiets  are  oorrec^y  indicated  by  the  expression  leedse^.     AH 
laws  of  causation,  in  consequence  of  tluMr  liability  to  be  counteracted, 
require  to  be  stated  in  woros  affirmative  of  tendencies  only,  and  not  of 
actual  results.    In  those  sciences  of  causadon  which  have  an  acscurale 
nomenclature,  there  are  special  wcHids  which  signify  a  tendency  to  the 
pardcular  effect  with  which  the  science  is  conversant ;  thus  jM^eeeaire.  in. 
nechanioi^  is  synoaymous  with  tendency  to  motion,  and  force*  aire  not 
reasoned  upon  as  causing  actual  modon,  but  as  exerdng  pressure*     A^ 
similar  impiovement  in  terminology  would  be  very  sahttaxy  in  tnanjt 
other  bramieB  of  sMnce. 

The  habit  ef  n^leoting  this  necessary  element  in  die  precise  exJ 
preasiep  of  the  laws  of  natoxe,  has  given  birdi  to  the  popular  ixr^udi^ 
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thafc ail  gaaenl  tnnfaa  fcwtv  oseeptioiitf  and  mudi  unmerited  dbtrafllf 
IkM  tkeaee  accrued  to  the  coociutfiona  of  pbaloaophy,  when  they  ha'te 
been  aubmitted  to  the  judgment  of  penona  wAio  were  not  philoec^ers. 
The  reiigb  ^paoerafizationB  auggeated  bj  common  obaervatioii  oauallj 
have  exGepdona ;  but*  the  principlea  of  acience,  of  in  othet  words,  the 
kwa  of  eauaatkmy  have  not.  **  \Vhat  ia  thoogfac  to  be  an  exception  to 
aprineiple,"  (to  ipote  worda  uaed  on  a  diferant  occaaion,)  **  ia  alwaya 
lOBie  other  and  diatinot  principle  cutting  into  the  former ;  some  other 
force  which  impinges  against  the  first  force,  and  deflects  it  from  ita 
diiecdon.  There  are  not  a  law  and  an  exception  to  that  law,  the  law 
acting  in  niaety-mne  caaea  and  the  exception  in  one.  There  are  two 
laws^  e9ch  poasibW  acting  in  the  whole  hundred  case9,  and  bringing 
about  a  comnon  effect  by  thek  conjunct  operation.  If  the  force  which, 
beiiig  the  lesa  conapicuoua  of  the  twov  la  called  the  dUeurbing  force, 
pnvaila  aufficiently  over  the  other  foxce  in  scmie  one  case,  Co  constitute 
that  eaae  what  ia  commonly  called  an  exception,  ibe  same  diaturbing 
fixrca  pvobably  acta  aa  a  modi^ng  canae  in  many  other  caaea  which  no 
one  will  call  exceptiona. 

"  Tbua  if  it  were  atated  to  be  a  law  of  nature  that  all  heary  bodiea 
ftQ  to  the  ground,  it  wouid  probably  be  said  that  the  resistance  of  the 
atacKMpbece,  u^uch  prevents  a  balloon  from  falling,  constitutes  the 
baDcMm  an  exceptkm  to  that  pntended  law  of  nature^  But  the  real 
law  ia,  that  all  heavy  bodiea  iend  to  fall ;  and  to  this  there  ia  no  excep- 
Aotk,  not  even  the  sun  and  moon ;  fbr  even  tbey,  as  every  aatronomer 
kiBOwa^  tend  towards  die  eaitii,  with  a  force  exactly  eouaf  to  that  with 
whioli  the  easth  teoda  towards  dieok  The  reaiaiance  or  the  atmosphere 
might,  in  the  paaticular  caae  of  the  batioon,  fhMu  a  misapprehension  of 
what  the  kw  of  sravitation  ia,  be  saad  toprev^U  aver  t£e  law;  but  ita 
diatitrbing.  effect  la  qaite  aa  real  in  every  other  caae,  since,  though  it 
doea  not  prevent,  it  retanis  die  fhU  of  all  bodiea  whatever.  The  rule, 
and  tba  ao-eaUed  exceptiott,  do  «>t  divide  the  caaea  between  them ; 
mck  cdT  diem  ia  a  ternkprAeoam  nde  extemfing  to  aU  eases.     To  calf 


one  o£  tbeae  concarrant  principlea  an  exception  to  die  other,  is  super- 
ftmU  and  oomrary  to  the  comet  princq^lea  of  nomenchiture  and' 
amn^amant.  An  affect  of  praeiaely  the  aame  land,  and  arising  from 
die  aiame  canae,  osght  net  to  be  placed  in  two  diftrent  categories; 
oievety  aa  there  doea  or  doea  not  aodat  anether  cause  preponderating 
over  it." 

§  6.  We  have  now  ta*  conaider  according  to  what  mediod  these 
complex  effects,  oomponndod  of  the  effbcta  of  mcmy  causes^  are  to  be 
atadbed ;  how  we  are  enabled  to  trace  each  eflbot  to  die  concurrence 
af  ccHiaea  in  wUeh  it  origiaated,  and  aaoeftain  the  conditions  of  itr 
xeearr^ice,  the  dreumstancea  in  which  it  may  be  expected  again  to ' 
occur.  The  oondidons  of  a  phenomenon  which  ariaea  from  a  com- 
poeitaoQ  of  cauaea,  may  be  investigaaad  either  deduedvely  or  experi- 

naeotaUj. 

Tlaa  caae,  it  ia  mSnt^  m  natural'  anscepfible  of  the  deductive 
aade  «£  Jnygintigarion*  The  taw  of  aia  effect  of  diia  description  is  a 
iimult  ef  die  lawa  of  dw  aaparate  cauaea  on  die  cembin«dott  of  whidr 
it  ilup  widBt  and  ia  tbeaefeop  in  ilMlf  capablia  ci  betnr  deduced  from 
law&    TUa  it  c«Aad  die  mediotf  k  friori.    The  other,  or  ^ 

to  pMceed  according  to  the  canona  of 
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experimontal  inquiry.  Considaring  the  whole  assemblage  of  ooo- 
cuirent  caiiaes  which  produced  the  phenomenon,  as  one  single  cause, 
it  attempts  to  ascertam  that  cause  in  the  ordinary  manner,  by  a  com- 
parison of  instances.  This  second  method  subdivides  itself  into  two 
different  varieties.  If  it  merely  collates  instances  of  the  eflGdct,  it  is  a 
method  of  pure  observation.  If  it  operates  upon  the  causes,  and  tries 
different  combinations  of  them  in  hopes  of  ultimately  hitting  the 
precise  combination  which  will  produce  the  given  total  effect,  it  is  a 
method  of  experiment. 

In  order  more  completely  to  clear  up  the  nature  of  each  of  these 
three  methods,  and  determine  which  of  them  deserves  the  preference, 
it  wiE  be  expedient  (conformably  to  a  favorite  maxim  of  Lord  Chan- 
cellor  Eldon,  to  wUdh,  though  it  has  often  incurred  philosophical 
ridicule,  a  deeper  philosophy  will  not  refuse  its  sanction),  to  "  clothe 
them  in  circumBtances."  We  shall  select  for  this  purpose  a  case 
which  as  yet  furnishes  no  very  brilliant  example  of  the  success  of  any 
of  the  three  methods,  but  which  is  all  the  more  suited  to  illustrate  the 
difficulties  inherent  in  them.  Let  the  subject  of  inquiry  be,  the  condi- 
tions of  health  and  disease  in  the  human  body ;  or  (for  grealer  simpli- 
city), the  conditions  of  recovery  from  a  given  disease ;  and  in  order 
to  narrow  the  question  stiU  more,  let  it  be  limited,  in  the  first  instance,' 
to  this  one  inquiry :  Is,  or  is  not  some  particular  medicament  (mer- 
cury, for  instance),  a  remedy  for  that  disease* 

l^ow,  the  deductive  method  would  set  out  from  known  properties 
of  mercury,  and  known  laws  of  the  human  body,  and  by  reasoning 
from  these,  would  attempt  to  discover  whether  mercury  wiU  act  upon 
the  body  when  in  the  morbid  condition  supposed,  in  such  a  manner  as 
to  restore  health.  The  experimental  method  would  simply  administer 
mercury  in  as  many  cases  as  possible,  noting  the  age,  sex,  tempera- 
ment, and  other  peculiarities  of  bodily  constitution,  the  particular  form 
or  variety  of  the  disease,  the  particular  staffe  of  its  progress,  &;c.,  re- 
fltfarking  in  which  of  these  cases  it  produced  a  salutary  effect,  and  with 
v^hat  circumstances  it  was  on  those  occasions  combined.  The  method 
of  simple  observation  would  compare  instances  of  recovery,  to  find 
whether  they  agreed  in  having  been  preceded  by  the  administration  of 
mercury ;  or  would  compare  instances  of  recovery  vrith  instances  of 
failure,  to  find  cases  which,  agreeing  in  all  other  respects,  differed  only 

in  the  fact  that  mercury  had  been  administered,  or  that  it  had  not. 

/ 

§  7.  That  the  last  of  these  three  modes  of  investigatbn  is  applicable 
to  the  case,  no  one  has  ever  seriously  contended.  No  conclusions  of 
value,  on  a  subject  of  such  intricacy,  ever  were  obtained  in  that  WB,y. 
The  utmost  that  could  result  would  be  a  vague  general  impression  for 
or  against  the  efficacy  of  mercury,  of  no  re^  avail  for  guidance  unless 
con&rmed  by  one  of  the  other  two  methods.  Not  Uiat  the  results, 
which  this  method  strives  to  obtain,  would  not  be  of  the  utmost  possi- 
ble value  if  they  could  be  obtained.  If  all  the  cases  of  recovery  wliicb 
presented  themselves,  in  an  examination  extending  to  a  great  number 
of  instances,  were  cases  in  which  mercury  had  been  jEidministered,  ^we ' 
might  generalize  with  confidence  fix>m  this  experience,  and  should 
have  obtained  a  conclusion  of  real  value.  But  no  such  basis  for  gene- 
ralization can  we,  in  a  case  of  thb  description,  hope  to  obtain.  Tlie 
'  VBBSon  is  that  which  we  have  so  often  spoken  of  as  constituting  the 
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characteristic  imperfection  of  the  Method  of  Agreement ;  Plurality  of 
Caosea.  Supposing  even  that  mercury  does  tend  to  cure  the  disease^ 
80  many  other  causes,  both  natural  and  artificial,  also  tend  to  cure  it, 
that  there  are  sure  to  be  abundant  instances  of  recoTory  in  which 
mercury  has  not  been  administered :  unless,  indeed,  the  practice  be  to 
administer  it  in  all  cases ;  on  which  supposition  it  wm  equally  be 
found  in  the  cases  of  fiiilure. 

When  an  effect  results  from  the  union  of  many  causes,  the  share 
which  each  has  in  the  determination  of  the  effect  cannot  in  general  be 
great :  and  the  eftect  is  not  likely,  even  in  its  presence  or  absence, 
■till  lesa  in  its  variations,  to  follow  very  exactly  any  one  of  the  causes. 
Becovery  from  a  disease  is  an  event  to  which,  in  eveir  caae,  many  influ- 
eoces  moat  concur*  Mercury  may  be  one  such  influence ;  but,  from 
the  very  fact  that  there  are  many  other  such,  it  will  necessarily  happen 
that  al&ough  mercury  is  administered,  the  patient,  for  want  of  otner 
concurring  influences,  will  often  not  recover,  and  that  h^  often  wiU 
recover  when  it  is  not  administered,  the  other  favorable  influences 
being  sufficiently  powerfrd  without  it.  Neither,  therefore,  will  the 
instances  of  recovery  agree  in  the  administration  of  mercury,  nor  will 
the  inatancea  of  frulure  agree  in  the  non-administration  of  it  It  is 
much  i£  by  multiplied  and  accurate  returns  from  hospitals  and  the  like, 
we  can  collect  that  there  are  rather  more  recoveries  and  rather  fewer 
Ailurea  -whefa  mercury  is  administered  than  when  it  is  not ;  a  result  of 
very  s^ondax^  value  even  as  a  guide  to  practice,  and  almost  worthlesi 
as  a  contribution  to  the  theory  of  the  subject. 

§  8.  The  inapplicability  of  the  method  of  sinAple  observation  to 

ascertain  the  concutions  of  effects  dependent  on  many  concurring  causes, 

being  thus  recognized ;  we  shall  next  inquire  whether  any  gpreater 

benefit  can  be  expected  from  the  other  branch  of  the  a  pOBteriari 

method,  that  which  proceeds  by  directly  trying  different  combinations 

of  causes,  either  artificially  produced  or  finrnd  in  nature,  and  taking 

notice  what  is  their  effect :  as,  for  example,  by  actually  trying  the  e&ct 

of  mercury,  in  as  many  different  circumstances  as  possible.    This 

method  differs  fit>m  the  one  which  we  have  just  examined,  in  turning 

oar  attention  directly  to  the  causes  or  agents,  instead  of  turning  it  to 

the  effect,  recovery  firom  the  disease.    And  since,  as  a  general  rule, 

the  effects  of  causes  are  fiur  more  accessible  to  our  study  than  the  causes 

ct  eSecMBt  it  is  natural  to  think  that  this  method  may  be  successftil 

althougli  the  former  must  necessarily  fiiiL 

The  method  now  under  consideration  is  called  the  Empirical  Method ; 
and  in  order  to  estimate  it  fidriy,  we  must  suppose  it  to  be  completely, 
not  incompletely,  empirical    We  must  exclude  firom  it  everything 
which  paitakes  of  the  nature  not  of  an  experimental  but  of  a  deductive 
operation.     If  for  instance  we  try  experiments  with  mercury  upon  a 
peraon  in  health,  in  order  to  ascertain  the  general  laws  of  its  action 
upon  the  human  body,  and  then  reason  from  these  laws  to  determine 
how  it  win  act  upon  persons  affected  with  a  particular  disease,  this 
may  be  a  reallv  effectual  method,  but  this  is  deduction.     The  experi- 
mental method  does  not  derive  the  law  of  a  complex  case  fi*om  the 
simpler  laws  which  conspire  to  produce  it,  but  makes  its  experiments 
^if^cUy  upon  the  complex  case.    We  must  make  entire  absttaction  of 
sjl  Imo^^ledg^  of  the  simpler  tendenciesi  the  modi  opermmdi  of  mercuiy 
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nomena  resultiiig  from  die  composition  of  many  cansea,  being  from  the 
very  nature  of  toe  case,  inefficient  and  illusory;  there  remaina  only 
the  t^ird — that  which  considers  the  causes  separately,  and  computes 
the  effect  from  the  balance  of  the  different  tendencies  which  produce 
it :  in  short,  the  deductive,  or  d  priori  method.  The  more  particular 
considantion  o^  this  intellectual  process  requires  a  chapter  to  itselC 


CHAPTER  XI. 

OF  THB  DBDCrOnVS  MXTHODi 


§  1.  Tbb  mode  of  investigation  which,  from  the  proved  inapplicability 
of  direct  methods  of  observation  and  experiment,  remains  to  us  as  the 
main  source  of  the  knowledge  we  possess,  or  can  acquire,  respecting 
the  conditions,  and  laws  of  recurrence,  of  the  more  complex  nhenom- 
ena,  is  called  in  its  most  general  expression,  the  Deductive  Method; 
and  consists  of  three  operations :  the  first,  one  of  direct  induction ;  the 
second,  of  ratiocination ;  and  the  third,  of  verification* 

I  call  the  first  step  in  the  process  an  inductive  operation,  because 
there  must  be  a  direct  induction  as  the  basis  of  the  whole ;  although 
in  many  particular  investi^tions  the  place  of  the  induction  may  be 
supplied  Dy  a  prior  deduction ;  but  the  premisses  of  this  prior  deduc- 
tion must  have  been  derived  finom  induction. 

The  problem  of  the  Deductive  Method  is,  to  find  the  law  of  an  effect 
from  the  laws  of  the  different  tendencies  of  which  it  is  the  joint  result. 
Tbe  first  requisite,  therefore,  is  to  know  the  laws  of  those  tendencies ; 
the  law  of  each  of  the  concurrent  causes :  and  this  supposes  a  previous  • 
process  of  observation  or  experiment  upon  each  cause  separately ;  or 
else  a  previous  deduction,  which  also  must  depend  for  its  ultimate 
premisses  upon  observation  or  experiment.  Thus,  if  the  subject  be 
social,  or  historical  phenomena,  the  premisses  of  the  Deductive  Method 
must  be  the  laws  ot  the  causes  which  determine  that  class  of  phenom- 
ena ;  and  those  causes  are  human  actions,  together  with  the  general 
outward  circumstances  under  the  dominion  of  which  mankind  are 

S laced,  and  which  constitute  man's  position  in  this  world.  The  I>e- 
uctive  Method,  applied  to  social  phenomena,  must  begin,  therefore, 
by  investigating,  or  must  suppose  to  have  been  already  investigated^ 
the  laws  of  human  action,  and  those  properties  of  outward  things  by 
which  the  actions  of  human  beings  in  society  are  determined.  Some 
of  these  general  truths  will  naturally  be  obtained  by  observation  and 
experiment,  others  by  deduction :  the  more  complex  laws  of  human 
action,  for  example,  may  be  deduced  firom  the  simpler  ones ;  but  the 
simple  or  elementary  laws  will  always,  and  necessarily  have  been  ob- 
tained by  a  directly  inductive  process. 

To  ascertain,  then,  the  laws  of  each  separate  cause  which  takes  a 
share  in  producing  the  effect,  is  the  first  desideratum  of  the  DeductiTQ 
Method.  To  know  what  the  causes  are,  which  must  be  subjected  tc 
this  process  of  study,  may  or  may  not  be  difficult.  In  the  case  last 
mentioned,  this  first  conoation  is  of  easy  fiilfilment.  That  social  phe^ 
nomena  depended  upon  the  acts  and  mental  impressions  of  huma^ 
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beingB,  never  oouU  have  been  a  matter  of  any  doubt,  however  imper- 
fectly it  may  have  been  known  either  by  what  laws  Uioae  impressions 
and  actions  are  governed,  or  to  what  social  consequences  tneb:  laws 
naturally  lead.  Neither,  again,  after  physical  science  had  attained  a 
certain  development,  could  there  be  any  real  doubt  where  to  look  for 
the  laws  on  which  the  phenomena  of  life  depend,  since  they  must  be 
the  mechanical  and  chemical  laws  of  the  sohd  and  fluid  substances 
composing  the  organized  body  and  the  medium  in  which  it  subsists, 
together  with  the  peculiar  vital  laws  of  the  difierent  tissues  constituting 
the  organic  structure.  In  other  cases,  really  far  more  simple  than 
these.  It  was  much  less  obvious  in  what  quarter  the  causes  were  to  be 
looked  for :  as  in  the  great  case  of  the  celestial  phenomena.  Until, 
by  combining  the  laws  of  certain  causes,  it  was  «found  that  those  laws 
explained  all  the  fiu^ts  which  experience  had  proved  concerning  the 
heavenly  motions,  and  led  to  predictions  which  it  always  verified, 
mankind  never  knew  that  those  %otrt  the  causes.  But  whether  we 
are  able  to  put  the  question  before  or  not  until  after  we  have  become 
capable  of  answering  it,  in  either  case  it  must  be  answered ;  the  laws 
of  the  different  causes  must  be  ascertained,  before  we  can  proceed  to 
deduce  from  them  the  conditions  of  the  effect 

The  mode  of  ascertaining  these  laws  neither  is,  nor  can  be,  any 
other  than  the  fourfold  method  of  experimental  inquiry,  abready  dis- 
cussed. A  few  remarks  on  the  appHcation  of  that  method  to  cases  of 
the  Composition  of  Causes,  are  all  that  is  requisite. 

It  is  obvious  that  we  cannot  expect  to  find  the  law  of  a  tendency, 
by  an  induction  from  cases  in  which  the  tendency  is  counteracted. 
i!hi&  laws  of  motion  could  never  have  been  brought  to  light  from  the 
observation  of  bodies  kept  at  rest  by  the  equUibrium  of  opposing 
forces.     Even  where  the  tendency  is  not,  in  the  ordinary  sense  of  the 
word,  counteracted,  but  only  modified,  by  having  its  effects  compounded 
with  the  effects  arising  frT>m  some  other  tendency  or  tendencies,  we 
are  still  in  an  un&vorable  position  for  tracing  by  means  of  such  cases^ 
the  law  of  the  tendency  itself.     It  would  have  been  difficult  to  dis- 
cover the  law  that  every  body  in  motion  tends  to  continue  moving  in  a 
straight  line,  by  an  induction  from  instances  in  which  the  motion  is 
deflecrted  into  a  curve,  by  being  compounded  with  the  effect  of  an 
accelerating  force.     Notwithstanding  the  resources  afforded  in  this 
description  of  cases  by  the  Method  of  Concomitant  Variations,  the 
principles  of  a  judicious  experimentation  prescribe  that  the  law  of  each 
of  the  tendencies  should  be  studied,  if  possible,  in  eases  in  which  that 
tendency  operates  alone,  or  in  combination  with  no  agencies  but  those 
f^  which  the  effect  can,  firom  previous  knowledge,  be  calculated  and 
allowed  for. 

Accordingly,  in  the  cases,  unhappily  very  numerous  and  important, 
in  which  the  causes  do  not  suffer  themselves  to  be  separated  and 
obeerved  apart,  there  is  much  difficulty  in  laying  down,  with  due 
certainty,  the  inductive  foundation  necessary  to  support  the  deductive 
method.  This  difficulty  is  most  conspicuous  m  the  case  of  physiological 
phenomena;  it  being  impossible  to  separate  the  different  agencies 
which  coUecdvely  compose  an  organized  body,  without  destroymg  the 
Yerv  pHenomena  which  it  is  our  object  to  investigrate : 

^— -  feUowing  life,  in  creitaiM  we  diatect, 
We  loM  it,  in  the  moment  we  detect 
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And  for  Mn  reaaon  I  am  not  quiie  pi«p«feA  t^  agne  with  M.  Coaife, 
in  deeming  tlie  science  of  society  and  govenmient  intriaBicaliy  a  moio 
difficult  stud  J  timn  the  sctenee  of  organic  and  aniniBl  life.  I  cannot 
but  incline  to  the  opinion,  that  physiology  Is  lembamused  hy  g^reater 
natural  dtfficnkies,  and  is  probably  susceptible  of  a  less  degree  of 
ultimate  perfection,  than  the  social  science;  imismuch  as  it  is  poesible 
to  stuchr  tne  laws-of  one  man's  mind  and  actions  apoit  firora  other  men, 
much  less  imperfectly  than  we  can  study  the  laws  of  one  organ  or 
tissue  of  the  human  body  opaft  from  the  other  organs  or  tissues. 

It  is  profoundly  remarkea  by  M.  Comte,  that  |mthologica}  facts,  or, 
to  speak  in  common  language,  diseases  in  their  difihrent  fbnns  and 
degrees,  allbrd  in  t&e  case  of  physiological  imrestigatiott  the  nearest 
equivalent  to  experimentation  propeiiy  so  called ;  inasarach  as  they 
often  exhibit  to  us  a  definite  distuibance  in  some  one  organ  or  organic 
function,  the  remaining  organs  and  ftmctions  being,  in  the  first  instance 
at  least,  unafiected.    It  is  true  that  firom  die  perpetual  actions  and 
reactions  which  nre  going  on  amone  all  the  parts  of  the  organic 
economy,  tliere  can  be  no  prolonged  disturbance  in  any  one  function 
without  ultimately  involring  many  of  the  others ;  and  when  once  it  has 
done  so,  the  experiment  for  the  most  part  loses  its  scientific  value.    AH 
depends  upon  observing  the  early  stages  of  die  derangement ;  which» 
umbrtunatebr,  are  of  necessity  the  least  marked.    If,  however,  the 
organs  and  functions  not  disturbed  in  the  first  instance,  become  afiected 
in  a  fixed  order  of  succession,  some  light  is  thereby  throvm  upon  die 
acdon  which  one  organ  exercises  over  another ;  and  we  occasionally 
obtain  a  series  of  erocts,  which  we  can  refer  with  some  confidence  to 
die  original  local  derangement ;  but  for  this  it  is  necessaiy  that  "vre 
should  know  that  the  original  derangement  wat  local.    If  it  was  wliat 
is  termed  constttudonal,  that  is,  if  we  do  not  know  in  what  part  of  the 
animal  economy  it  took  its  rise,  or  the  precise  nature  of  the  msturbance 
which  took  place  in  that  part,  we  are  unable  to  determine  which  of  the 
various  derangements  was  cause  and  which  effect;   wMch  of  them 
were  produced  bv  one  another,  and  which  by  the  direct,  though 
perhaps  ttoly,  action  of  the  original  cause. 

Besides  natural  pathological  ficts,  we  can  produce  pathological  &ct8 
artificially ;  we  can  try  experiments,  even  in  the  popular  s^ise  of  the 
term,  by  subjecting  the  living  being  to  some  external  agent,  such  as 
the  mercury  of  our  former  example.    As  this  experimentation  is  not 
intended  to  obtain  a  direct  solution  of  any  practical  question,  but  to 
discover  general  laws,  firom  which  afterwards  the  conditions  of  any 
particular  effect  may  be  obtained  by  deduction ;  die  best  cases  to  select 
are  those  of  which  the  circumstances  can  be  best  ascertained  :    and 
such  are  generally  not  those  in  which  there  is  any  practical  object  in 
view.     The  experiments  are  best  tried,  not  in  a  state  of  disease,  which 
is  essentially  a  changeable  state,  but  in  the  condition  of  health,  com- 
paratively a  fixed  state.    In  the  one,  unusual  agencies  are  at   ^work. 
die  results  of  which  we  have  no  means  of  predicting ;  in.  the  other 
the  course  of  the  accustomed  physiological  phenomena  would »  it  mav 
generally  be  presumed,  remain  undisturbed,  were  it  not  for  tHe  dis- 
turbing cause  which  we  introduce. 

Such,  with  the  occasional  aid  of  the  mediod  of  Concomitant  Varia- 
tions (the  latter  not  less  encumbered  than  the  more  elementary 
mediods,  by  the  peculiar  difiiculties  of  the  subject  J,,  are  our-  indu^ 
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tife  reoomceii  ibr  Bseertaining  the  laws  of  tlie  caoses  camiAerei  sept- 
ntely,  wben  we  bave  it  not  in  our  Pp^^  to  make  trid  of  tliein  in  4 
ftaie  of  actual  aeparatien.  The  BMumcieacy  of  thoBO  reaonrces  is  ao 
glaiing  that  no  one  can  be  snrpriaed  at  die  backward  state  of  the 
Bcience  of  phynology ;  in  which  indeed  ovr  knowledge  of  causes  is  so 
imperfect,  timt  we  can  neither  explain,  nor  coidd,  without  speciiie 
experience,  hare  predicted  many  of  the  facts  which  are  certified  to  us 
bj'die  most  ofdinary  ohaervatien.  Foitunatdly,  we  are  nradi  better 
lafonBed  as  lo  die  empvioal  hrws  of  the  phenomena,  that  is,  the 
uaifonmties  respecting  whidi  we  cannot  yet  decide  whether  ther  ttre 
cases  of  causation  or  mere  results  of  it.  Not  only  has  die  order  in 
wliieh  the  fects  of  erganimtlon  and  fife  successively  manifest  them* 
Behes,  from  the  first  germ  of  existence  to  deadi,  been  found  to  be  uni- 
form, and  very  aoeurately  asc«rtainabie ;  but,  moreover,  by  a  grett 
application  of  the  Meth€)d  of  Concomitant  Variadona  to  die  entire 
nets  of  oomparadve  anatomy  and  physiology,  the  conditions  of  orw 
tanic  structure  eonpesj^ding  to  each  class  of  lunctions  have  been 
detenntned  with  considerable  predsion.*  Whether  these  orgaide 
condidons  are  the  whcde  of  dio  condidons,  and  whether  they  be  c6n* 
ditions  at  all,  or  mere  collateral  efibets  of  some  common  cause,  we  are 
quite  ignotuttt :  nor  are  we  ever  UkeTy  to  know,  unless  we  could  eon^ 
struct  an  organised  body,  and  try  whether  it  would  live. 

Under  such  disadvantages  do  we,  in  cases  of  this  descripHon,  at« 
tempt  the  imdal,  at  inducdve  step,  in  the  applicadon  of  the  Deductive 
Method  to  complex  phenomena.  But  such,  fortunately,  is  not  die 
common  case.  In  general,. the  laws  of  the  causes  on  which  the  effect 
depends  may  be  obtained  by  an  induction  fi?om  comparadvely  simple 
instanees,  or,  at  the  worst,  by  deducdon  from  the  laws  of  simpler 
causes  so  obtained.  By  simple  instances  are  meant,  of  course,  those 
in  wlttch  die  action  of  each  cause  was  not  intermixed  or  interfered 
with,  er  not  to  any  great  extent,  by  other  causes  whose  laws  were 
mrioMiwn.  And  only  when  the  inducdon  which  furnished  the  prem<' 
kses  to  the  Deductive  Method  rested  upon  such  instances,  has  the 
apfrfieuiioti  of  such  d  method  to  the  ascertainment  of  die  laws  of  a 
soBsplflx  effect,  boon  attended  with  brilliant  results. 

§  8.  When  die  laws  of  die  causes  have  been  aseextamed,  and  the 
first  etttge  of  the  mat  logical  operation  now  under  discussion  saias- 
fectovOy  accomplisned,  die  second  part  follows;  that  of  determining, 
feona  llie  laws  of  the  causes,  what  emot  any  given  combinadon  of  those 
causes  wiU  produce.  This  is  a  process  of  calculsdon,  in  the  wider 
sense  of  the  term ;  and  very  often  involves  processes  of  calculadon  in 
the  naxvowest  senso.  It  is  a  radocanadon ;  and  when  our  knowledge 
of  the  causes  is  so  perfect,  as  to  extend  to  die  exact  numerical  laws 
which  they  observe  in  producing  their  effects,  the  radocinadon  may 
reckon  among  its  premisses  the  theorems  of  the  science  of  number,  in 
the  inrhole  immense  extent  of  that  science*  Not  only  are  the  highest 
tmtlw  cf  mathemadcs  often  required  to  enable  us  to  compute  an  effect, 
the  nvunerical  law  of  which  we  already  know ;  but,  even  by  the  aid 
of  tfaoee  highest  truths,  we  can  go  but  a  little  way.  In  so  simple  a 
as  the  celebrated  problem  of  three  bodies  gravitadng  towards  one 


•  Thu^  great  pbiloiopbkal  operaticm  has  been  tdmirabl;  characteiiied  in  the  third  vol* 
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another,  with  a  force  directly  as  their  maas  and  inversely  aa  the  sqiiar0 
of  the  distance,  all  the  resources  of  the  calculus  have  not  hitnerto 
aufficed  to  obtain  anything  more  than  an  approximate  general  solution. 
In  a  case  a  little  more  complex,  but  still  one  of  the  simplest  which 
arise  in  practice,  that  of  the  motion  of*  a  projectile,  the  causes  which 
affect  the  velocity  and  range  (for  example)  of  a  cannon-ball  may  be  aU 
known  and  estimated ;  the  force  of  the  gui^wder,  the  angle  of  eleva- 
tion, the  density  of  4he  air,  the  strengrth  and  direction  of  the  sound ; 
but  it  is  one  of  the  most  difficult  of  all  mathematical  problems  to 
combine  all  these,  so  as  to  determine  the  effect  resulting  from  their 
collective  action. 

Besides  the  theorems  of  number,  those  of  geometry  also  come  in  as 
pzenusses,  where  the  eflbcts  take  place  in  space,  and  involve  motion 
and  extension,  as  in  mechanics,  optics,  acoustics,  astronomy.  But 
when  the  complication  increases,  and  the  effects  are  under  the  influ- 
ence of  so  many  and  such  shifting  causes  as  to  give  no  room  either  ^ 
fixed  numbers,  or  for  straight  lines  and  regular  curves,  as  in  the  case 
of  physiological,  to  say  nouiing  of  mental  and  social  phenomena,  the 
laws  of  number  and  extension  are  applicable,  if  at  all,  only  on  that 
large  scale  on  which  precision  of  details  becomes  unimportant;  and 
although  these  laws  play  a  conspicuous  pait  in  the  most  striking 
examples  of  the  investigation  of  nature  by  the  Deductive  Method,  as 
for  example  in  the  Newtonian  theory  of  the  celestial  motions,  they  are 
by  no  means  an  indispensable  part  of  every  such  process.  All  that  is 
essential  in  it  is  the  ratiocination  from  a  general  law  to  a  particular 
case,  that  is,  the  determination,  by  means  of  the  particular  circum- 
stances of  that  case,  what  result  is  required  in  that  instance  to  fulfill  the 
law.  Thus,  in  the  Torricellian  experiment,  if  the  &ct  that  air  had 
weight  had  been  previously  known,  it  would  have  been  easy,  without 
any  numerical  data,  to  deduce  fixim  the  general  law  of  equilibrium, 
that  the  mercury  would  stand  in  the  tube,  at  such  a  height  that  the 
column  of  mercury  would  exactly  balance  a  column  of  the  atmosphere 
of  equal  diameter ;  because  otherwise,  equilibrium  would  not  exist. 

By  such  ratiocinations  from  the  separate  laws  of  the  causes,  we  may* 
to  a  certain  extent,  succeed  in  answering  either  of  the  following  ques- 
tions :  Given  a  certain  combination  of  causes,  what  effect  wiU  follotnr  1 
and,  What  combination  of  causes,  if  it  existed,  would  produce  a  given 
effect]  In  the  one  case,  we  determine  the  effect  to  be  expected  in 
any  complex  circumstances  of  which  the  different  elements  are  known  t 
in  the  omer  case  we  learn,  according  to  what  law— under  what  ante- 
cedent conditions— a  given  complex  effect  will  recur.  . 

§  3.  But  (it  may  here  be  asked)  are  not  the  same  arguments   by 
which  the  methods  of  direct  observation  and  experiment  were   set 
aside  as  illusory  when  applied  to  the  laws  of  complex  phenomena^ 
applicable  with  equal  force  against  the  Method  of  Deduction  t    Wlien 
in  every  single  instance  a  multitude,  often  an  unknown  multitude,  of 
agencies,  are  clashing  and  combining,  what  security  have  wo  thait  in 
our  computation  a  priori  we  have  taken  all  these  into  our  reckoning  1 
How  many  must  we  not  generally  be  ignorant  of  1    Among  tlioee 
which  we  know,  how  probable  that  some  have  been  overlooked ;   and 
even  were  all  included,  how  vain  the  pretence  of  summing  up    tlie 
effects  of  many  causes,  unless  we  know  accurately  the  numericu  Iblw 
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of  each, — a  condition  in  most  cases  not  to  be  fulfilled ;'  and  even  when 
fulfilled,  to  make  the  calculation  tranflcenda,  in  any  but  yery  simple 
cases,  the  utmost  power  of  mathematical  science  with  its  most  modem 
improvements. 

These  objections  truly  have  much  weight,  and  would  be  altogether 
unanswerable,  if  there  were  no  test  by  wblch^  when  we  employ  the 
Deductive  Method,  we  might  judffe  whether  an  error  of  any  of  the 
above  deecriptions  had  been  committed  or  no.  Such  a  test,  however, 
there  is:  and  its  application  forms,  under  the  name  of  Verification, 
te  third  essential  component  part  of  the  Deductive  Method ;  without 
which  all  the  results  it  can  give  have  little  other  value  than  that  of 
guess-wcMrk.  To  warrant  reliance  upon  the  general  conclusions  arrived 
at  by  deduction,  these  conclusions  must  be  found,  on  a  careful  com* 
parison,  to  accord  with  the  results  of  direct  observation  wherever  it 
can  be  had.  If,  when  we  have  experience  to  compare  with  them,  this 
experience  confirms  them,  we  may  safely  trust  to  them  in  other  cases 
of  which  our  specific  experience  is  yet  to  come.  But  if  our  deductions 
have  led  to  the  conclusion  that  from  a  particular  combination  of  causes 
a  given  effect  would  result,  then  in  all  known  cases  where  that  combi- 
nation can  be  shown  to  have  existed,  and  where  the  effect  has  not 
followed,  we  must  be  able  to  show  (or  at  least  to  make  a  probatile 
surmise)  what  finistrated  it :  if  we  cannot,  the  theory  is  impenect,  and 
not  yet  to  be  relied  upon.  Nor  is  the  verification  complete,  unless 
Bome  of  the  cases  in  vrhich  the  theory  is  borne  out  by  tne  observed 
result,  are  of  at  least  equal  complexity  with  any  other  cases  in  which 
its  application  could  be  called  for. 

It  needs  scarcely  be  observed,  that  if  direct  observation  and  collation 
of  instances  have  furnished  us  With  any  empirical  laws  of  the  effect, 
whether  true  in  all  observed  cases  or. only  true  for  the  most  part,  the 
most  effectual  verification  of  which  the  theory  could  be  susceptible 
would  be,  that  it  led  deductively  to  those  empirical  laws :  that  the 
onifbrmities,  whether  complete  or  incomplete,  which  were  observed  to 
exist  among  the  phenomena,  were  accounted  Jar  by  the  laws  of  the 
causes,  tvere  such  as  could  not  but  exist  if  those  be  really  the  causes 
by  whicli  the  phenomena  are  produced.  Thus  it  was  very  reasonably 
deemed  an  essential  requisite  of  any  true  theory  of  the  causes  of  the 
celestial  motions,  that  it  should  lead  by  deduction  to  Kepler's  laws : 
which^  accordingly,  the  Newtonian  theory  did. 

In  order,  therefore,  to  facilitate  the  verification  of  theories  obtuned 
by  deducti(Hi,  it  is  important  that  as  many  as  possible  of  the  empirical 
laws  of  the  phenomena  should  be  ascertained,  by  a  comparison  of  in- 
stances, conformably  to  the  Method  of  Agreement :  as  well  as  (it  must 
be  added)  that  the  phenomena  themselves  should  be  described,  in  the 
most  comprehensive  as  well  as  accurate  manner  possible ;  by  collect- 
ing fiT>m  the  observation  of  parts,  the  simplest  possible  correct  expres- 
^on  for  the  corresponding  wholes :  as  wnen  the  series  of  the  observed 
places  of  a  planet  was  first  expressed  by  a  system  of  epicycles,  and 
eubseqaently  by  an  ellipsQ. 

It  is  'vroith  remarking,  that  complex  instances  which  would  have 
been  of  no  use  for  the  discovery  of  the  simple  laws  into  which  we 
ahimately  analyze  their  phenomena,  nevertheless,  when  they  have 
WTved  to  verify  the  analysis,  becoqie  additional  evidence  of  the  laws 
;lieniselves.    Aithough  we  could  not  have  got  at  the  law  from  com« 


flkoL  cBHir  fldll  yifken  Am  law,  got  m  adisnme^  k  fbvnd  to  be  b 
accofdanea  with  the  seBiilt  of  s  eonplex  caae,  that  case  hecomes  a 
Boir  experiwiawt  oa  lihe  law,  and  hem  to  confirm  what  k  did  not 
aasiBt  UA  to  discover.  It  is  a  new  trial  of  the  principle  in  a  diflereat 
aet  of  circaaniCaaMea;  and  occasionally  aervea  to  eliminate  some  cir- 
comataooe  not  pfevioualy  exckided,  and  to  effect,  the  exoluaion  of 
which,  might  roqnire  an  eameriment  impoaaible  to  be  executed.  Thii 
was  alarikingiy  conqncuooa  m  the  example  fermerly  quoted,  in  which 
the  differance  between  the  obeenred  and  the  Calculated  velocity  of 
aeuad  waa  aocenained  to  roault  from  the  heat  extricated  by  the  con* 
denaatioo  which  takea  place  in  each  aonoroua  vibration.  Thia  waa  a 
txial»  IB  new  circuBiBtancea,  of  the  law  of  the  devel^Miient  of  beat  by 
oonpieaaioo ;  and  it  certainly  added  .materially  to  the  proof  of  the  um« 
venality  of  that  law.  Accordmgly  any  law  of  nature  ia  deesied  Uk 
have  gained  in  potm  qf  certainty,  by  being  found  to  explain  aoma 
complex  case  which  had  not  previously  heetk  thought  of  in  conoexion 
with  it ;  and  thia  indeed  ia  a  consideration  to  which  it  ia  the  habit  of 
acientifie  mem  to  attach  rather  too  mudi  value  than  too  little. 

To  the  Deductive  Method,  thus  characterized  in  its  three  conatituent 
parts,  ladttction,  Ratiocination,  and  Verification,  the  human  mindia 
mdebted  for  its  most  glorious  triumpba  in  the  investig^ion  of  nature. 
To  it  we  ovfe  aU  the  theories  by  which  vast  and  complicated  phenomena 
axe  embracod. under  a  few  aimple  laws,  which,  considered  as  the  laws 
of  those  flpreat  phenomena,  could  never  have  been  detected  by  th^ 
direct  study.     We  may  fotx^  some  concepticm  of  what  the  method  baa 
done  for  us,  from  the  case  of  the  celestial  motions ;  one  of  the  simplest 
among  tbcf  greater  instances  of  the  Composition  of  Causes,  since  (ex- 
cept in  a  few  cases  not  of  primary  importance)  each  of  the  lieavenly 
bodies  may  be  considered,  without  material  inaccuracy,  to  be  never  at 
one  time  influenced  by  the  attraction  of  more  than  two  bodies,  die 
aun  and  one  other  planet  or  satellite,  making,  with  the  reaction  of  the 
body  itaelf,  and  the  tangential  force,  only  four  different  agents  on  the 
concurrence  of  which  the  motions  of  that  body  depend ;  a  mucli  smaller 
number,  no  doubt,  than  that  by  which  any  odier  of  the  great  phenom- 
ena of  nature  are  determined  or  modified.    Yet  how  could  'we  ever 
have  ascertained  the  combination  of  forces  upon  which  the  naotiona  of 


planet  I    Notwithstanding  the  regularity  which  manifeats 
itself  in  those  motions,  in  a  deeree  so  rare  among  the  effects  of  a  con- 
cuiTcnce  of  causes ;  although  me  periodical  recurrence  of  exactly  the 
same  efiect,  affords  positive  proof  that  all  the  combinations  of  cauaea 
which  occur  at  all,  recur  periodically ;  we  should  never  hav«  known 
what  the  causes  were,  if  tne  existence  of  agencies  precisely  sixnilai  on 
our  own  earth  had  not,  fortunately,  brought  the  causes  themselves 
within  the  veach  of  experimentation  under  simple  circumstaiK:e8.     As 
we  shall  have  occasion  to  analyze,  further  on,  this  ^at  example  of 
the  Method  of  Deduction,  we  shall  not  occupy  any  tune  "ViFitli  it  here, 
but  shall  proceed  to  that  secondary  application  of  the    I>eductive 
Method^  t^  pesult  of  which  k  not  to  prove  laws  of  phenomena  but 
Co  explaiii  them* 
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CHAPTER  XII. 

OF  TH£  SKPLANATKUI  OF  LAWi  OT  HAnVBK 


§  1.  The  deduetiye  opeTatioo,  by  which  we  derhro  the  law  of  an  effect 
from  the  law8  of  the  cauaea  of  whidb  the  coBourreaee  gives  dse  to  it, 
may  be  andertakea  either  for  the.  punniee  of  dkcorering  the  law,  or 
of  explaimng  a  law  already  diacovered.  The  word  eaeplmnaiiok  oecurv 
so  continuauy,  and  holda  sp  important  a  place  in  philosophy,  diat  a 
Httle  time  spent  in  fixing  the  meaning  or  it- will  oe  prratably  em- 
ployed. 

An  in£vidttal  &ct  is  said  to  be  expkinedf  by  pointing  out  its  cause, 
that  is,  by  statingthe  law  or  laws  of  causation,  of  which  its  produetieii 
is  an  instance*  Thua,  a  conflagration  is  explained,  when  it  ia  proived 
to  have  ariaea  from  a  spark  fiJling  into  the  midat  dT  a  hei^  of  combva- 
tiblea.  And  in  a  aimilar  manner,  a  law  or  uniformity  in  nature  ia  said 
to  be  explained,,  when  another  law  or  laws  are  poised  out,  of  wfaick 
that  law  itself  ia  but  a  case,  and  fi'om  which  it  could  be  deduced. 


§  2.  There  are  three  diatingruiahable  aeta  of  circnmatancea  in 
a  law  of  cauaation  may  be  explained  firam,  or^  aa  it  also  ia  often  0%^ 
pressed,  resolved  into,  other  laws. 

The  first  ia  the  case  already  «o  fully  consideied;  an  intermixtiire  of 
laws,  producing  a  joint  effect  equal  to  the  sum  of  the  effects  of  the 
canaea  taken  aeparately.  The  law  of  the  complex  efl^t  is  explained, 
by  being  resolved  into. the  separate  laws  of  the  caases  vrhich  contribute 
to  it.  Thus,  the  law  of  the  motion  of  a  planet  ia  resolved  into  the  law 
of  the  tangential  force,  which  tenda  to  produce  an  aaifiifm  motion  ia 
the  tangent,  and  the  law  of  the  centripetal  farce,  which  tenda  to  pro- 
duce an  accelerating  motion  towards  the  sun ;  tbs  real  motion  being  a 
compound  of  the  two. 

It  ia  neceaaary  here  to  remark,  that  in  4hi8  readntion  oftbe  law  of  a 
complex  effect,  the  laws  of  which  it  ia  compounded  are  not  the  only  ^e- 
menta.  It  is  reaolved  into  the  laws  of  the  aeparate  canaea,  togetlier 
with  the  fiict  of  their  coexiatence.  The  one  ia  as  essential  an  ingredi-' 
ent  as  the  other ;  whether  the  object  be  to,  diacover  the  law  of  the  efiecC, 
or  only  to  explain  iL  To  deduce  the  laws  of  the  heavenfy  motiona^ 
we  require  not  only  to  know  the  law  of  a  lectilinea!  and  that  of  a  givr- 
itative  finxe,  but  the  existence  of  both  these  forces  in  the  celestial 
regions,  and  even  their  relative  amount.  The  complex  hms  of  causa- 
tion are  thus  reaolved  into  two  distinct  kinds  of  elementa :  the  one, 
aimpler  lawa  crif  causation,  the  other  (in  the  aptly  selected  lasiguage  et 
Dr.  Cbalmefs)  collecatiofia;  the  collocations  eoasisling  in  liK^existenee 
of  certain  agents  or  powers,  in  certain  eircumssances  of  place  and  time. 
We  shall  heFeafter  have  occasion  to  lelufn  le  thia  Atinction,  and  to 
dwell  upon  it  at  auch  a  length  as  diapeasea  witAi  the  neceaaity  of  furdiar 
insiating  upon  it  heie.  The  first  mode,  then,  of  the  flaqdananoa  ct 
Laws  of  Causation,  is  when  the  law  of  an  eflbet  is  naolved  into  dieva^ 
rious  tendeaoiea  of  whidi  it  is  the  lesaltp  and  into  the  laws  of  those 
tendencies. 
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i  3.  A  second  case  is  when,  betvireen  what  seemed  the  cause  and 
what  was  supposed  to  be  its  effect,  further  obseiration  detects  an  in- 
termediate link ;  a  fact  caused  by  the  antecedent,  and  in  its  turn  caus- 
ing the  consequent ;  so  that  the  cause  at  first  assigned  is  but  the  remote 
cause,  operatmg  through  the  intermediate  phenomenon.  A  seemed 
die  cause  of  C,  but  it  subsequently  appeared  that  A  was  only  the  cause 
of  B,  and  that  it  is  B  which  was  the  cause  of  C.  For  example :  man- 
kind were  aware  that  the  act  of  touching  an  outward  object  caused  a 
sensation.  It  was,  howcnrer,  at  last  discovered,  that  cdFter  we  have 
touched  the  object,'  and  before  we  experience  the  sensation,  some 
change  takes  place  in  a  kind  of  thread  called  a  nerve,  which  extends 
from  our  outward  organs  to  the  brain^  Touching  the  object,  therefore, 
is  only  the  remote  cause  of  our  sensation;  that  is,  not  the  cause,  prop- 
erly speaking,  but  the  cause  of  the  cause :  the  real  cause  of  the  sensa- 
tion is  the  change  in  the  state  of  the  nerve.  Future  experience  may  not 
only  give  us  more  knowledge  than  we  now  have  of  the  particular 
nature  of  this  change,  but  may  also  interpolate  another  link :  between 
the  contact  (for  example)  of  me  object  with  our  outward  organs,  and 
the  production  of  the  change  of  state  in  the  nerve,  there  may  take 
place  some  electric  phenomenon.  Hitherto,  however,  no  such  inter- 
mediate agency  has  oeen  discovered ;  and  the  touch  o£  the  object  must 
be  considered,  provisionally  at  least,  as  the  proximate  cause  of  the 
affection  of  the  nerve.  The  sequence,  therefore,  of  a  sensation  of 
touch  upon  contact  with  an  object,  is  ascertained  not  to  be  an  ultimate 
law ;  is  resolved,  as  the  phrase  is,  into  two  other  laws— the  law,  that 
contact  with  an  object  produce9  an  affection  of  the  nerve ;  and  the  law, 
that  an  affection  of  the  nerve  produces  sen1»ation. 

To  take  another  example :  the  more  powerful  acids  corrode  or  black- 
en organic  compounds.  This  is  a  case  of  causation,  but  of  remote  causa- 
tion ;  and  is  said  to  be  explained  t^hen  it  is  shown  that  there  is  an  inter- 
mediate link,  namely,  the  separation  of^ome  of  the  chemical  elements  of 
the  organic  structure  fix)m  the  rest,  and' their  entering  into  combination 
ymth.  the  acid.  The  acid  causes  this  separation  of  the  elements,  and  the 
separation  of  the  elements  causes  the  disorganization,  and  of^en  the 
charring  of  the  structure.  So,  again,  chlorine  extracts  coloring  mat- 
ters (whence  its  efficacy  in  bleaching),  and  purifies  the  air  firom  infec- 
tion. Thiff  law  is  resolved  into  the  two  following  laws.  Chlorine  has 
a  powerful  affinity  fi>r  bases  of  all  kinds,  particularly  metallic  bases 
9nd  hydrogen.  Such  bases  are  essential  elements  of  coloring  matters 
and  contagious  compounds ;  which  substances,  therefore,  are  decom- 
posed and  destroyed  by  chlorine. 

§  4.  It  is  of  importance  to  remark,  that  when  a  sequence  of  phe- 
nomena is  thus  resolved  into  other  laws,  they  are  always  laws  more 
general  than  itself.  The  law  that  A  is  followed  by  C,  is  less  general 
Sian  either  of  the  laws  which  connect  B  with  C  and  A  with  B.  This 
will  appear  from  very  simple  considerations. 

All  laws  of  causation  are  hable  to  be  counteracted,  or  frustrated,  by 
the  non-frilfilroent  of  some  negative  condition  :  the  tendency,  therefore, 
of  B  to  produce  C  may  be  defeated.  Now  the  law  that  A  produces 
B,  is  equally  fulfilled  whether  B  is  followed  by  C  or  not ;  but  the  law 
that  A  produces  C  by  means  of  B,  is  of  course  only  fulfilled  when  B 
is  really  fi>llowed  by  G,  and  is  therefore  less  general  than  the  law  that 
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A  produces  B.  It  is  also  less  general  than  the  law  that  B  produces 
C.  For  B  may  have  other  causes  besides  A ;  and  as  A  produces  C 
only  by  means  of  B,  while  B  produces  O  whether  it  has  itself  been 
produced  by  A  or  by  anything  else,  the  second  law  embraces  a  greater 
number  of  instances,  coyezB  as  it  were  a  greater  space  of  ground,  than 
the  first. 

Thus,  in  our  former  exanq>le,  the  law  that  the  contact  of  an  object 
duises  a  change  in  the  state  of  the  nerve,  is  more  general  than  the 
law  that  contact  with  an  object  causes  sensation,  since,  for  aught  we 
know,  the  change  in  the  nerve  may  equally  take  place  when,  from 
a  counteracting  cause,  as  for  instance  strong  mental  excitement,  the 
sensation  does  not  follow ;  as  in  a  battle,  where  wounds  are  often  re- 
ceived without  any  consciousness  of  receiving  them.  And  again,  the 
law  that  change  in  the  state  of  a  nerve  produces  sensation,  is  more 
general  than  the  law  that  contact  with  an  object  produces  sensation  ; 
since  the  sensation  equally  follows  the  change  in  the  nerve  when  not 
produced  by  contact  with  an  object,  but  by  some  other  cause ;  as  in 
the  well  known  case,  when  a  person  who  has  lost  a  Hmb  feels  the  very 
sensation  which  he  has  been  accustomed  to  call  a  pain  in  the  limb. 

Not  only  are  the  laws  of  more  immediate  sequence  into  which  the 
law  of  a  remote  sequence  is  resolved,  laws  oi  greater  generality  than 
that  law  is,  but  (as  a  consequence  of,  or  rather  as"  implied  in,  their 
greater  generality,)  they  are  more  to  be  relied  on ;  there  are  fewer 
chances  of  their  being  ultimately  found  not  to  be  universally  true. 
From  the  moment  when  the  sequence  of  A  and  C  is  shown  not  to  be 
immediate,  but  to  depend  upon  an  intervening  phenomenon,  then,  how- 
ever constant  and  invariable  the  sequence  of  A  and  O  has  hitherto  been 
imnd,  possibilities  arise  of  its  failure,  exceeding  those  which  can  affect 
either  of  the  more  immediate  sequences,  A  B  and  B  C.  The  tendency 
of  A  to  produce  C  may  be  defeated  by  whatever  is  capable  ef  defeat- 
ing either  the  tendencv  of  A  to  produce  B,  or  the  tendency  of  B  to 
produce  C ;  it  is  theredx>re  twice  as  liable  to  failure  as  either  of  those 
more  elementary  tendencies ;  and  the  ffeneftdization  that  A  is  always 
followed  by  C,  is  twice  as  likely  to  be  found  erroneous.  And  so  of  the 
conveise  generalization,  that  C  is  always  preceded  and  caused  by  A; 
which  will  be  erroneous  not  only  if  there  should  happen  to  be  a  second 
immediate  mode  of  production  of  C  itself,  but  moreover  if  there  be  a 
second  mode  of  production  of  B,  the  immediate  antecedent  of  C  in  the 
sequence. 

The  resolution  of  the  one  generalization  into  the  other  two,  not 
only  shows  that  there  are '  possit^le  limitations  of  the  former,  from 
wiiich  its  two  elements  are  exempt,  but  shows  also  where  these  are  to 
be  looked  for.  As  soon  as  we  know  that  B  intervenes  between  A  and 
C,  we  also  know  that  if  there  be  cases  in  which  the  sequence  of  A 
uad  C  does  not  hold,  these  are  most  likely  to  be  found  by  studying  the 
effects  and  the  conditions  of  the  phenomenon  B. 

It  appears,  then,  that  in  the  second  of  the  three  ihodes  in  which  a 
\kw  may  be  resolved  into  other  laws,  the  latter  are  more  general,  that 
is,  extend  to  more  cases,  and  are  al^  less  likely  to  require  limitation 
^om  subsequent  experience,  than  the  law  which  they  serve  to  explain. 
They  arc  more  nearly  unconditional ;  they  are  defeated  by  fewer  con- 
tingencies ;  they  are  a  nearer  approach  to  the  universal  truth  of  nature. 
The  same  observations  are  still  more  evidently  true  with  regard  to  the 
Mh 
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fint.of  the  three  modes  of  resolutioiL  When  the  law  of  an  effect  of 
combined  cauaes  is  resolyed  into  the  separate  laws  of  the  causes,  the 
nature  of  the  case  implies  that  the  law  of  the  efiect  is  less  general  than 
the  law  of  any  of  the  causes,  since  it  only  holds  when  they  are  com* 
bioed ;  while  the  law  of  any  one  of  the  causes  holds  good  both  then, 
and  also  when  that  cause  acts  apart  from  the  rest.  It  is  also  manifest 
that  the  complex  law  is  liable  to  be  oftener  unfulfilled  than  any  one 
of  the  simpler  laws  of  which  it  is  the  result,  since  erery  contingency 
which  defbats  any  of  the  laws  prevents  so  much  of  the  effect  as 
depends  upon  it,  and  thereby  defeats  the  complex  law.  The  mere 
rusting,  for  example,  of  some  small  part  of  a  great  madiine,  often 
suffices  entirely  to  prevent  the  effect  which  ought  to  result  from  the 
joint  action  of  all  the  parts.  The  law  of  the  effect  of*  a  combination 
of  causes  is  always  subject  to  the  whole  of  the  negative  conditions 
which  attach  tQ  the  action  of  all  the  causes  severally. 

There  is  another  and  a  still  stronger  reason  why  the  law  of  a  complex 
effect  must  be  less  general  than  the  laws  of  the  causes  which  conspire 
to  produce  it.     The  same  causes,  acting  according  to  the  same  laws, 
and  differing  only  in  the  proportions  in  which  they  are.  combined,  often 
produce  effects  which  differ  not  merely  in  quantity,  but  in  kind.     The 
combination  of  a  tangential  with  a  centripetal  force,  in  the  proportions 
which  obtain  in  all  the  planets  and  satelhtes  of  our  solar  system,  gives 
rise  to  an  elliptical  motion ;  but  if  the  ratio  of  the  two  forces  to  each 
other  were  slightly  altered,  it  is  demonstrable  that  the  motion  produced 
would  be  in  a  circle,  or  a  psrabola,  or  an  hyperbola:  and  it  has  been 
supposed  that  in  the  case  of  some  comets  one  of  these  is  really  the 
&ct.    Yet  the  law  of  the  psrabolic  motion  would  be  resolvable  into 
the  very  same  simple  laws  into  which  that  of  the  elliptical  motion  is 
resolved,  namely,  the  law  of  the  permanence  of  rectilineal  motion, 
and  the  law  of  an  uniform  centripetal  force.     If,  therefore,  in  the 
course  of  ages,  some  circumstance  were  to  manifest  itself  which, 
vrithout  defeating  the  law  of  either  of  those  forces,  should  merely 
alter  their  proportion  to  one  another,  (such  as  the  shock  of  a  comet, 
or  even  the  accumulating  effect  of  the  resistance  of  the  medium  in 
which  astronomers  have  been  led  to  surmise  that  the  motions  of  the 
heavenly  bodies  take  place ;)  the  elliptical  motion  might  be  changed 
into  a  motion  in  some  other  curves  and  the  complex  law  of  the  heav- 
enly motions,  as  at  present  understood^  would  be  deprived  of  its 
universality,  althouQ;^h  the  discovery  would  not  at  all  detract,  from  the 
universality  of  the  simpler  laws  into  which  that  complex  law  is  resolved. 
The  law,  in  short,  of  each  of  the  concurrent  causes  remains  the  same* 
however  th^  collocations  may  vary ;  but  the  law  of  their  joint  effect 
varies  with  every  difference  in  the  collocations.     There  needs  no  more 
to  show  how  much  more  general  the  elementary  laws  must  be,  tbaii. 

any  of  the  complex  laws  which  are  derived  from  them. 

« 

§  5.  Besides  the  two  modes  which  have  been  treated  ot,  there  ia  ^. 
^rd  mode  in  whidi  laws  are  resolved  into  one  axKvther;  and  in  this  ^^ 
is  self-evident  that  tbey  aie>  rssolivd  insa  laws  more  gBiieral  than  thena^ 
selves^     This  dard  mode  is  ^ke  subtMrnptiam  (as  it  has  been  called)  o^ 
one  law  under  another;  or  (what  oeiaes  to  the  same  thinr)  ^e  gathev-^ 
ing  upof  several  laws  into  one  more  general  law  which  mchides  theni 
sU.    The  mast  splendid  eKsmple  of  this  operation  vras^  when 
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tnal  grayity  and  the  central  force  of  tfae  solar  system  were  brongbC 
together  ander  the  genenl  law  of  gravitation.  It  bad  been  proved 
antecedently  that  the  earth  and  the  other  planets  tended  to  tna  son) 
and  it  had  been  known  from  the  earliest  times  that  all  terrestrial  bodies 
tend  towards  the  eaith.  These  were  similar  phenomena ;  and  to  enable 
them  both  to  be  subsumed  under  one  law,  it  was  only  necessaxy  to 
prove  that^  as  the  effects  were  similar  in  quality,  so  also  they,  as  to 
quantity,  conform  to  the  same  rules.  This  was  nret  shown  to  be  true 
of  the  moon,  which  agreed  with  terrestrial  objects  not  only  in  tending 
to  a  centre,  but  in  the  foct  that  this  centre  was  the  earth.  The  tendency 
of  the  moon  to  the  earth  was  already  known  to  vary  as  the  inverse 
tquare  of  the  distance ;  and  it  was  deduced  from  this,  by  direct  calcu* 
hidon,  that  if  the  moon  were  as  near  to  the  earth  as  terrestrial  objects 
aro,  and  the  tangential  force  were  suspended,  the  moon  would  fall 
towards  the  eaith  through  exactly  as  many  feet  in  a  second  as  those 
objects  do  by  virtue  of  their  weight.  Hence,  the  inference  was  irre- 
nstible,  that  the  moon  also  tends  to  the  earth  by  virtue  of  il^  weight : 
and  that  the  two  phenomena,  the  tendency  of  the  moon  to  the  earth 
and  tfae  tendency  of  terrestrial  objects  to  the  earth,  being  not  only 
nmilar  in  quality,  but,  when  under  the  same  circumstances,  identicid 
in  qaantity,  are  eases  of  one  and  the  same  law  of  causation.  But  the 
tendency  of  the  moon  to  the  earth  and  the  tendency  of  the  earth  and 
planets  to  the  sun,  were  already  known  to  be  cases  of  the  satne  law  of 
causation :  and  thus  the  law  of  all  these  tendencies,  and  the  law  of 
terrestrial  gravity,  were  recognised  as  identical,  or,  in  other  words, 
were  sabsnmed  under  one  general  law,  that  of  gravitation. 

In  a  similar  manner,  the  laws  of  magnetic  phenomena  have  recently 
been  subsumed  under  known  laws  of  electricity.    It  is  thus  that  the 
most  general  laws  of  nature  are  usually  arrived  at :  we  mount  to  them 
by  successive  steps.     For,  to  arrive  by  correct  induction  at  laws  which 
hc^  under  such  an  immense  variety  of  circumstances,  laws  so  general 
as  to  be  independent  of  any  varieties  of  space  or  time  which  we  are 
able  to  observe,  requires  for  the  most  part  many  distinct  sets  of  experi- 
ments or  observations,  conducted  at  different  dmes  and  by  different 
people.     One  part  of  the  law  is  first  ascertained,  afterwards  another 
part:  one  set  of  observations  teaches  us  that  the  law  holds  good  under 
some  conditions,  another  that  it  holds  good  under  other  conations,  by 
combining  which  observations  we  find  that  it  holds  good  under  con- 
ditions much  more  general,  or  even  universally.     The  seneral  law,  in 
this  case,  is  literally  the  sum  of  all  the  partiid  ones ;  it  is  the  recor- 
nition  of  the  same  sequence  in  diffbrent  sets  of  instances ;  and  may,  m 
&ct,  be  regarded  as  merely  one  step  in  the  process  cH  elimination. 
That  tendency  of  bodies  towards  one  another,  which  we  now  call 
fffavity,  had  at  first  been  observed  only  upon  the  earth's  surface,  where 
It  manifested  itself  only  as  a  tendency  of  all  bodies  towards  the  earth, 
and  might,  therefore,  be"  ascribed  to  a  peculiar  property  of  the  earth 
iBsetf :  one  of  ^he  circumstances,  namely,  the  proximity  of  the  earth, 
h^  not  been  efimtnated.    To  eliminate  this  ciretrmstttnce  required  a 
freeli  set  of  instances  iu  odher  patta  of  the  universe :  liheto  we  could 
not  ourseltes  cimkte ;  and  thoupi  nature  had  created  theitt  for  us,  we 
were  pineed  in  very  anfavoraible  circumstances  for  observing  them. 
To  make  these  observations,  fell  naturally  to  the  lot  of  a  different  set  of 
from  those  who  studied  terrestrial  phenomena,  and  had,  in- 
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deed,  been  a  matter  of  great  interest  at  a  time  when  the  idea  of 
explaining  celestial  hcts  by  terrestrial  laws,  was  looked  upon  as  the 
confounding  of  an  indefeasible  distinction.  When,  however,  the  celes- 
tial motions  were  accurately  ascertained,  and  the  deductive  processes 
performed  from  which  it  appeared  that  their  laws  and  those  of  terres- 
trial gravity  corresponded,  tnose  celestial  observations  became  a  set  ot 
instances  which  exactly  eliminated  the  circumstance  of  proximity  to 
the  earth ;  and  proved  that  in  the  original  case,  that  of  terrestrial  ob- 
jects, it  was  not  the  earth,  as  such,  that  caused  the  modon  or  the  pres- 
sure, but  the  circumstance  common  to  that  case  with  the  celestial 
instances,  namely,  the  presence  of  some  great  body  within  certain 
limits  of  distance. 

*  §  6.  There  are,  then,  three  modes  of  explaining  laws  of  causation, 
or,  which  is  the  same  thing,  resolving  them  into  other  laws.  First, 
when  the  law  of  an  effect  ofcombined  causes  is  resolved  into  the  sepa- 
rate laws  of  the  causes,  together  with  the  fact  of  their  combination. 
Secondly,  when  the  law  which  connects  any  two  links,  not  proximate, 
in  a  chain  of  causation,  b  resolved  into  the  laws  which  connect  each 
with  the  intermediate  links.  Both  of  these  are  cases  of  resolving  one 
law  into  two  or  more;  in  the  third,  two  or  more  are  resolved  into  one: 
when,  after  the  law  has  been  shovm  to  hold  good  in  several  different 
classes  of  cases,  we  decide  that  what  is  true  in  each  of  these  classes  of 
cases,  is  true  under  some  more  general  supposition,  consbting  of  what 
^  those  classes  of  cases  have  in  common.  We  may  here  remark  that 
this  last  operation  involves  none  of  the  uncertainties  attendant  upon 
induction  by  the  Method  of  Agreement,  since  we  need  not  suppose 
the  result  to  be  extended  by  way  of  inference  to  any  new  class  of  cases, 
different  from  thoae  by  the  comparison  of  which  it  was  engendered. 

In  all  these  three  processes,  laws  are,  as  we  have  seen,  resolved  into 
laws  more  general  than  themselves,  laws  extending  to  all  the  cases 
which  the  former  extend  to,  and  others  besides.  In  the  first  two 
modes  they  are  also  resolved  into  laws  more  certain,  in  other  words, 
more  universally  true  than  themselves ;  they  are,  in  fact,  proved  not 
to  be  themselves  laws  of  nature, 'the  character  of  which  is  to  be 
universally  true,  but  remits  of  laws  of  nature,  which  may  be  only  true 
GondidonallY,  and  for  the  most  part.  No  difference  of  this  sort  exists 
in  the  third  case ;  since  here  the  partial  laws  are,  in  fact,  the  very 
same  law  as  the  general  one,  and  any  exception  to  them  would  be  an 
exception  to  it  too. 

By  all  the  three  processes,  the  range  of  deductive  science  is 
extended ;  since  the  laws,  thus  resolved,  may  be  thenceforth  deduced 
demonstratively  from  the  laws  into  which  they  are  resolved.  As 
already  remarked,  the  same  deductive  process  which  proves  a  law  or 
fact  of  causation,  if  unknown,  serves  to  explain  it  when  known. 

The  word  explanation  b  here  used  in  a  somewhat  peculiar  sense. 
What  b  called  explaining  one  law  of  nature  by  another,  b  but  sub- 
stituting one  mystery  for  another;  and  does  nothing  to  render  the 
general  course  of  nature  other  than  mysterious :  we  can  no  more  assign 
a  why  for  the  more  extensive  laws  than  for  the  partial  ones.  The 
explanation  may  substitute  a  mystery  which  has  become  familiar,  and 
has  grown  to  seem  not  mysterious,  for  one  which  b  still  strange.  And 
this  is  the  meaning  of  explanation^  in  common  parlance.      But  the 
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procesB  with  widch  we  are  here  concerned  often  does  the  very  con- 
trary; it  resolves  a  phenomenon  with  which  we  are  ftmiliar,  imp  one 
of  which  we  previously  knew  little  or  nothing ;  as  when  the  common 
&ct  of  the  fall  of  heavy  bodies  is  resolved  into  a  tendency  of  all  par- 
ticles of  matter  towards  one  another.  It  must  be  kept  constantly  in 
yiew,  therefore,  that  when  philosophers  speak  of  explaining  any  of 
tiie  phenomena  of  nature,  they  always  mean,  pointing  out  not  some 
more  ftmiHar  but  merely  some  more  general  phenomenon  of  which  it 
ig  8  partial  exemplification,  or  some 'laws  of  causation  which  produce 
it  by  their  joint  or  successive  action,  and  fix)m  which,  therefore,  its 
conditions  may  be  determined  deductively.  Every  such  operation 
brings  us  a  step  nearer  towards  answering  the  question,  which  was 
stated  some  time  ago  as  comprehending  the  whole  problem  of  the 
inrestigation  of  nature  viz.,  A^at  axe  the  fewest  assumptions  which 
being  granted,  the  order  of  nature  as  it  exists  would  be  the  result  1 
What  are  the  fewest  general  propositions  firom  which  all  the  unifi>rmities 
existing  in  nature  could  be  deduced  1 

The  laws,  thus  explained  or  resolved,  are  sometimes  said  to  be 
aeamMted  Jar ;  but  the  expression  is  incorrect,  if  taken  to  mean  any- 
thing more  than  what  has  been  already  stated.  In  itainds  not  habituated 
to  accurate  diinking,  there  is  often  a  conftised  notion  that  the  general 
laws  are  die  cau$es  of  the  partial  ones ;  that  the  law  of  general  gravita- 
tion, for  example,  causes  the  phenomenon  of  the  fall  of  bodies  to  the 
eartih  But  to  assert  this,  would  be  a  misuse  of  the  word  cause : 
tetrestrial  gravity  is  not  an  effect  of  general  gravitation,  but  a  case  of 
it;  that  is,  one  kind  of  the  particular  instances  in  which  that  general 
law  obtains.  To  account  for  a  lavi^of  nature  means,  and  can  mean,  no 
more  than  to  assign  other  laws  more  genera),  together  with  collocations, 
vbich  laws  and  collocations  being  supposed,  the  partial  law  follows 
witboot  any  additional  supposition. 


CHAPTER  XIII. 

MUCBLUkNEOUB  EXAHPUBS  OF  TQB  EXPLANATION  OF  LAWS  OF  NATURE. 

{1.  Some  of  the  most  remarkable  instances  which  have  occurred 
nnce  the  great  Newtonian  generalization,  of  the  explanation  of  laws 
aTcaQsation  subsisting  among  complex  phenomena,  by  resolving  them 
into  simpler  and  more  general  laws,. are  to  be  found  among  the  recent 
n>eculation8  of  Liebig  in  organic  chemistry.  These  speculations, 
uthottgh  they  have  not  yet  been  sufficiently  long  before  the  World  to 
entitle  us  positively  to  assume  that  no  well-grounded  objection  can  be 
made  to  any  part  of  them,  afford,  however,  so  admirable  an  example 
of  the  spirit  oi  the  Deductive  Method,  that  I  may  be  permitted  to  pre* 
sent  some  specimens  of  them  here. 

It  had  been  observed  in  certain  cases,  that  chemical  action  is,  as  it 
were,  conta^ous ;  that  is  to  say,  a  substance  which  would  not  of  itself 
yield  to  a  particular  chemical  attraction,  (the  force  of  the  attraction 
not  being  sufficient  to  overcome  cohesion,  or  to  destroy  some  chemical 
combination  in  which  the  substance  was  alieady  held,)  will  neverthe- 
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less  do  00  if  placed  in  contact  with  some  otber  body  whidi  is  in  die 
act  of  yielding  tp  the  same  force.  Nitric  acid,  for  example,  doejB  not 
dissolve  pure  platinum,  which  may  "  be  boiled  with  this  acid  without 
being  oxidized  by  it,  even  when  in  a  state  of  such  fine  diviaion  that  it 
no  loneer  reflects  light*"  But  the  same  acid  easily  dissolves  silver. 
Now  if  an  alloy  of  suver  and  platinum  be  treated  with  nitric  acid,  the 
acid  does  not,  as  might  naturally  be  expected,  separate  the  two  metak, 
dissolving  the  silver,  and  leaving  the  platinupD ;  it  dissolves  both :  the 
platinum  as  well  as  the  silver  becomes  oxidized,  and  in  duut  state  com- 
Ixines  with  the  undecomposed  poition  of  the  acid.  In  like  manner, 
**  copper  does  not  decompose  wat^,  even  when  boiled  in  dilute  sul- 
phuric acid,  but  an  alloy  of  copper,  zinc,  and  nickel,  dissolves  easily 
in  this  acid  with  evolution  of  hydrogen  gaa."  These  phenomena  can- 
not be  explained  by  the  laws  <^  what  is  termed  chemical  affini^. 
They  point  to  a  peculiar  law,  by  which  the  oxidation  which  one  body 
suffers,  causes  another,  in  contact  with  it,  to  submit  to  the  same  chaixige. 
And  not  only  chemical  composition,  but  chemical  decomposition,  ia 
capable  of  being  similarlY  propagated.  The  peroxide  of  hydrogen,  a 
compound  formed  by  hydrogen  with  a  greater  amount  of  oxygen  than 
the  quantity  necessary  to  fi>rm  water,  is  held  together  by  a  chemical 
attraction  of  so  weak  a  nature,  that  the  slightest  circumstance  is  suffi- 
cient to  decompose  it;  and  it  even,  though  very  slowly,  gives  off  oxygen 
and  is  reduced  to  water  spontaneously  (being,  I  presume,  decompased 
by  the  tendency  of  its  oxygen  to  absorb  heat  and  assume  the  gaseous 
state).  Now  it  has  been  observed,  that  if  this  decomposition  of  the 
peroxide  of  hydrogen  takes  place  in  contact  with  some  metallic  oxides, 
as  those  of  silver,  and  the  peroxides  of  lead  and  manganese,  it  super- 
induces a  corresponding  chemical  action  upon  those  substances;  tbey 
also  give  forth  the  whole  or  a  portion  of  their  oxygen^  and  axe  reduced 
\o  the  metal  or  to  the  protoxide ;  although  they  do  not  undergo  this 
change  spontaneously,-  and  there  is  no  chemical  affinity  at  woik  to 
make  them  do  so.  Other  pimilar  phenomena  are  mentioned  by  Dr. 
Liebig.  "  Now  no  other  explanation,"  he  observes,  "  of  these  phe- 
nomena can  be  given,  than  that  a  body  in  the  act  of  combination  or 
decomposition  enables  another  body,  with  which  it  is  in  contact,  to 
enter  into  the  same  state." 

Here,  therefore,  is  a  law  of  nature  of  great  simplicity,  but  wbich, 
owing  to  the  extremely  special  and  limited  character  of  the  phenomena 
in  which  akne  it  can  he  detected  experimentally  ^because  in  them 
akme  its  results  are  not  intermixed  and  blended  widi  those  of  other 
laws),  had  been  veiy  little  recognized  by  chemists,  and  no  one  could 
have  ventured,  on  experimental  evidence,  to  affirm  it  as  a  law  oommon 
to  aU  chemical  action ;  owing  to  the  impossibility  of  a  rigorous  employ- 
ment of  the  Method  of  Difference  where  the  properties  of  different  kinds 
of  substance  are  involved,  an  impossibility  which  we  noticed  and  char- 
acterized in  a  previous  chapter  *   Now  this  extremely  special  and  ap- 
parently precarious  genendization  has,  in  the  hands  or  Liebig,  heen 
converted  by  a  masterly  employment  df  the  Deductive  Method,  into  a 
law  pervading  all  nature,  in  the  same  way  as  gravitation  assumed  that 
character  in  the  hands  of  Newton ;  and  has  been  found  to  explain^  in 
the  most  unexpected  manner,  numerous  detached  generalizauons  o£  a 

*  SapTB,  p.  239. 
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more  limited  kind,  reducing  the  phenomena  eoncened  in  those  genef^ 
•lizations  into  mere  cases  of  itsettl  * 

The  contagions  influence  of  chemical  action  is  not  a  powerful  force, 
and  is  only  capahle  of  overooming  weak  affinities :  we  may,  therefore, 
expect  to  find  it  principall  j  exemplified  in  die  decomposition  of  sub* 
ttances  which  are  held  together  by  weak  chemical  fiirces.     Now  the 
force  which  holds  a  compound  substance  together  is  ffonerally  weaker, 
the  more  compound  the  substance  is ;  and  organic  products  are  the  most 
eompound  substances  known,  those  which  have  the  most  complex 
atomic  constitution.    It  is,  therefiire,  upon  such  substances  that  the 
self-propagating  power  of  chemical  action  is  likely  to  exert  itself  in 
the  most  marked  manner.    Accordingly,  first,  it  explains  the  remark^ 
aUe  laws  of  fermentation,  and  some  of  those  of  putrefaction.  "  A  little 
leaTen,"  that  is,  dough  4n  a  certain  state  of  chemical  action,  impresses 
a  simikr  diemioal  action  upon  "  die  whole  lump."     The  contact  of  any 
decaying  substance,  occasions  the  decay  of  matter  preyiously  sound. 
Again,  yeast  is  a  substance  actually  in  a  process  of  decomposition  firms 
the  action  of  aur  and  water,  eiwlving  carbonic  acid  gas.    Sugar  b  a 
substance  which,  finm  the  complexity  of  its  composidon,  has  no  great 
energy  of  coherence  in  its  existmg  fi^rm,  and  is  capable  of  being  easily 
converted  (by  combinadon  with  the  elements  of  water)  into  carbonic 
acid  and  akohol.    Now  the  mane  presence  of  yeast,  the  mere  proxim- 
ity of  a  substance  of  which  the  elements  are  separadng  firom  each 
odier,^  and  combining  with  the  elements  of  water,  causes  sugar  to  un* 
dergo  the  same  change,  giving  out  carbonic  acid  gas,  and  becoming 
ale^ol.    It  is  not  the  elements  contained  in  the  yeast  which  do  this. 
**  An  aqueous  infiision  of  yeast  may  be  mixed  with  a  solution  of  sugar, 
and  preserred  in  vessels  from  which  the  air  is  excluded,  without  eiUier 
experiencing  the  sliffhtest  change.'*     Neither  does  the  insoluble  resi- 
due of  die  yeast,  after  being  treated  with  water,  possess  the  power 
of  exciting  fermentation.    It  is  not  the  yeast  itself,  therefiire ;   it  is 
the  yeast  in  a  state  of  decomposition.     The  sugar,  which*  would  not 
decompose  and  oxidize  by  die  mere  presence  of  oxyeen  and  water, 
la  induced  to  do  so  when  anodier  oxidation  is  at  work  in  the  midst 
of  it. 

By  the  same  principle  Liebiar  is  enabled  to  explain  malaria;  die 
pernicious  influence  of  putrid  substances ;  a  yariety  of  poisons;  conta- 
gious diseases ;  and  other  phenomena*    Of  all  substances,  those  com- 
posing the  animal  body  are  the  most  complex  in  their  composition,  and 
m  tlie  least  stable  condition  of  union.     Tne  blood,  in  particular,  is  die 
most  unstable  compound  known.     What,  dierefore,  cah  be  less  sur- 
pxwing  than  diat  gaseous  or  other  substances,  in  the  act  of  undergoing 
diie   chemical  changes  which   constitute,   for  instance,   putrefiustion, 
should,  when  brought  into  contact  with  the  tissues  by  re^iration  or 
otherwise,  and  still  more  when  introduced  by  inoculation  into  the  blood 
itself  impress  upon  some  of  the  particles  a  chemical  action  similar  to 
its  own ;  which  is  propagated  in  like  manner  to  other  particles,  until 
d:ke  whole  system  is  placed  in  a  state  of  chemical  action  more  or  less 
ioconsistenl  widi  the  chemical  conditions  of  vitality. 

Of  die  three  modes  in  which  we  observed  in  the  last  ch^tet  that  die 
T«8olution  of  a  special  law  into  more  general  ones  may  take  place,  this 
speculation  of  Liebig  exemplifies  the  second.  The  laws  explained 
such  as  diis,  that  yeast  puts  sugar  into  a  state  of  fermentation. 
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Between  the.  remote  cause,  the  presence  of  yeast,  and  the  conseqaent 
fermentation  of  the  susar,  there  has  been  interpolated  a  proxmiate 
cause,.the  chemical  action  between  the*  particles  of  the  yeast  and  the 
elements  of  air  and  water.  The  special  law  is  thus  resolved  into  two 
others,  more  general  than  itself:  the  first,  that  yeast  is  decomposed  by 
the  presence  of  air  and  water ;  the  second,  that  matter  undergoing 
chemical  action  has  a  tendency  to  produce  sunilar  chemical  action  in 
other  matter  in  contact  with  it.  But  while  the  investigaticm  thus  aptly 
exhibits  the  second  mode  of  the  resolution  of  a  complex  law,  it  no  less 
happily  exemplifies  the  third ;  the  subsumption  of  special  laws  under 
a  more  general  law,  by  gathering  them  up  into  one  more  comprehen* 
sive  expression  which  includes  them  all.  For  the  curious  fact  of  the 
contagious^  nature  of  chemical  action  was  only  raised  into  a  law  of  ail 
chemical  action  by.  these  very  investigations ;  just  as  the  xNewtonian 
attraction  was  only  recognized  as  a  law  of  all  matter  when  it  was 
found  to  explain  the  phenomena  of  terrestrial  gravity.  Previously  to 
Liebig's  investigations,  the  property  in  question  had  only  been  observed 
in  a  few  special  cases  of  chemical  action;  but  when  his  deductive 
reasonings  had  established  that  innumerable  effects  produced  upon 
weak  compounds,  by  substances  none  of  whose  known  peculiarities 
would  account  £ir  their  having  such  a  power,  might  be  explained  by 
considering  the  supposed  special  property  to  exist  in  all  those  cases, 
these  numerous  generalizations  on  separate  substances  were  brought 
together  into  que  law  of  chemical  action  in  general:  the  peculiarities 
of  the  various  substances  being,  in  &ct,  eliminated,  just  as  the  New- 
tonian deduction  eliminated  m>m  the  instances  of  terrestrial  gravity 
the  circumstance  of  proximity  to  the  earth. 

§  2.  Another  of  Liebig*s  speculations,  which,  if  it  should  ultimately 
be  found  to  agree  with  all  the  fiicts  of  the  extremely  complicated 
phenomenon  to  which  it  relates,  will  constitute  one  of  the  finest 
examples  of  the  Deductive  Method  upon  record,  is  his  theory  of  respi- 
ration. 

The  facts  of  respiration,  or  in  other  words  the  special  laws  which 
Liebig  has  attempted  to  explain  from,  and  resolve  into,  more  general 
ones,  are,  that  the  blood  in  passing  through  the  hings  absorbs  oxygen 
and  gives  out  carbonic  acid  gas,  changing  thereby  its  color  from  a 
blackish  purple  to  a  brilliant  red.  The  absorption  and  exhalation  are 
evidently  chemical  phenomena ;  and  the  carbon  of  the  carbonic  acid 
must  have  been  derived  from  the  body,  that  is,  must  have  been  ab- 
sorbed by  the  blood  from  the  substances  with  which  it  came  into 
contact  in  its  passage  through  the  orsanism.  Required  to  find  the 
intermediate  Imks,  the  precise  nature  of  the  two  chemical  actions  which 
take  place ;  first,  die  absorption  of  the  carbon  or  of  the  carbonic  acid 
by  the  blood,  in  its  circulation  through  the  body ;  next,  the  excretion 
of  the  carbon,  or  the  exchange  of  the  carbonic  acid  for  oxygen,  in  its 
passage  through  the  lungs. 

Dr.  Liebig  believes  hunself  to  have  found  the  solution  o£  this  vexaia 
gucMtio  in  a  class  of  chemical  actions  in  which  scarcely  any  less  acute 
and  accurate  inquirer  would  have  thought  of  looking  for  it. 

Blood  is  composed  of  two  parts,  the  serum  and  die  globules.  The 
serum  absorbs  and  holds  in  solution  carbonic  acid  in  great  quantity, 
but  has  no  tendency  either  to  part  vrith  it  or  to  absorb  oxygen.     The 


BXAMPLES   OF  THB  SXPLAVATION   OF  LAWS.  261 

globuled,  therefore,  are  concluded  to  be  the  portion  of  the  blood  which 
is  operative  in  respiration.  These  globules  contain  a  certain  quantity 
of  iron,  which  from  chemical  tests  is  inferi«d  to  be  in  the  state  of 
oxide. 

Dr.  Liebig  recognized,  in  the  known  chemical  properties  of  the 
oxides  of  iron,  laws  which,  if  followed  ont  deductively,  would  lead  to 
the  prediction  of  the  precise  series  of  phenomena  which  respiration 
exhibits. 

There  are  two  oxides  of  iron,  a  protoxide  and  a  peroxide.  In  the 
azterial  blood  the  iron  is  in  the  form  of  peroxide :  in  the  venous  blood 
we  have  no  direct  evidence  which  of  the  oxides  is  present,  but  the 
considerations  to  be  presently  stated  will  prove  that  it  is  the  protoxide. 
As  arterial  and  venous  blood  are  in  a  perpetual  state  of  alternate  con- 
version into  one  another,  the  question  arises,  under  what  circumstances 
the  protoxide  of  iron  is  capable  of  being  converted  into  the  peroxide, 
and  vice  versd.  Now  the  protoxide  readily  combines  with  oxygen  in 
the  presence  of  water,  forming  the  hydrated  peroxide :  these  condi- 
tions it  finds  in  passing  through  the  longs ;  it  derives  oxygen  fh>m  the 
air,  and  finds  water  in  the  blood  itself.  This  would  already  explain 
one  portion  of  the  phenomena  of  respiration.  But  the  arterial  blood, 
in  quitting  the  lungs,  is  charged  with  hydrated  peroxide:  in  what 
manner  is  the  peroxide  brought  back  to  its  former  state  1 

The  chemical  conditions  for  the  reduction  of  the  hydrated  peroxide 
into  the  state  of  protoxide,  are  precisely  those  which  the  blood  meets 
with  in  circulating  through  the  body;  namely,  contact  with  organic 
eonapounds. 

Hydrated  peroxide  of  iron,  when  treated  with  organic  compounds 
(where  no  sulphur  is  present)  gives  forth  oxygen  and  water,  which 
oxygen«  attracting  the  carbon  from  the  organic  substance,  becomes 
carbonic  acid ;  while  the  peroxide,  being  reduced  to  the  st^te  of  prot- 
oxide, combines  with  the  carbonic  acid,  and  becomes  a  carbonate. 
Now  this  carbonate  needs  only  come  again  into  contact  with  oxygen 
and  water  to  be  decomposed ;  the  carbonic  acid  being  given  off,  and 
the  protoxide,  by  the  absorption  of  oxygen  and  water,  becoming  again 
the  hydrated  peroxide. 

The  mysterious  chemical  phenomena  connected  with  respiration 
ean  now,  by  a  beautiful  deductive  process,  be  completely  explained. 
The  arterial  blood,  containing^  iron  m  the  form  of  hydrated  peroxide, 
passes  into  the  capillaries,  viHbere  it  meets  with  the  decaying  tissues, 
receiving  also  in  its  course  certain  non-azotized  but  highly  carbonized 
aninaal  products,  in  particular  the  bile.  In-  these  it  finds  the  precise 
conditions  required  for  decomposing  the  peroxide  into  oxygen  and  the 
protoxide.  The  oxygen  combines  with  the  carbon  of  the  decaying 
tissiies,  and  fbnns  carbonic  acid,  which,  although  insufficient  in  amount 
C4>  neutralize  the  whole  of  the  protoxide,  combmes  with  a  portion  (one- 
€auTth)  of  it,  and  returns  in  the  form  of  a  carbonate,  along  with  the 
other  three-fourths  of  the  protoxide,  through  the  venous  system  into 
the  lungs.  There  it  again  meets  with  oxygen  and  water:  the  free 
protoxide  becomes  hydrated  peroxide;  the  carbonate  of  protoxide 
parts  with  its  carbonic  acid,  ana  by  absorbing  oxygen  and  water,  enters 
slso  into  the  state  of  hydrated  peroxide.  The  heat  evolved  in  the 
transition  from  protoxide  to  peroxide,  as  well  as  in  the  previous  oxida- 
tion of  the  carbon  contained  in  the  tissues,  is  considered  by  Liebig  as 
Njc 
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ifae  cause  which  Buataiiis  the  teinperalaTe  of  the  body.    But  into  thb 
portion  of  the  Bpeculation- we  need  not  enter.* 

This  example  displars  tbe  eecond  mode  of  reeolTin|^  complex  laws, 
by  the  interpolation  of  intermediate  links  in  the  chl^n  of  causation ; 
and  some  of  the  steps  of  the  deduction  exhibit  cases  of  the  first  mode, 
that  which  mfera  the  joint  effect  of  two  or  more  causes  from  their 
separate  effects ;  but  to  trace  out  in  detail  these  exemplifications  may 
be  left  to  the  intelligence  of  the  reader.  The  third  mode  is  not  em- 
ployed in  diis  example,  since  the  simpler  laws  into  which  those  of 
respiration  are  resolyed  (the  iaws  of  the  chemical  action  of  the  oxides 
of  mm)  were  already  knoi¥n  laws,  and  did  not  acquire  any  additional 
generality  &om  their  employment  in  the  present  case. 

§  3.  The  property  which  salt  possesses  of  preserving  animal  sub* 
stances  firom  putrefiiiction  is  resolved  by  Liebig  into  two  more  general 
laws,  the  strong  attraction  of  salt  ffar  water,  and  the  necessity  of  the 
presence  of  water  as  a  condition  of  putrefaction.  The  intermediate 
phenomenon  which  is  interpolated  between  the  remote  cause  and  the 
effect,  can  here  be  not  merely  inferred  but  seen ;  &t  it  is  a  familiar 
fiict,  that  flesh  upon  which  salt  has  been  thrown  is  speedily  found 
swimming  in  brine. 

The  second  of  the  two  fiictors  (as  they  may  be  termed)  into  which 
the  preceding  law  has  been  resolved,  the  necessity  of  water  to  putre- 
faction, itself  affi>rds  an  additional  example  of  the  Resolution  of  Laws. 
The  law  itself  is  proved  by  the  Method  of  Difference,  since  flesh  com- 
pletely dried  and  kept  in  a  dry  atmosphere  does  not  putrefy,  as  we 
see  in  the  case  of  mied  provisions,  and  human  bodies  in  very  dry 
climates.    A  deductive  explanation  of  this  same  law  results  fiom 
Liebig's  speculations.     The  putrefi^tion  of  animal  and  other  azotized 
bodies  is  a  chemical  process,  by  which  they  are  gradually  dissipated  in 
a  gaseous  form,  chiefly  in  that  of  carbonic  acid  uid  ammonia;  now  to 
convert  the  carbon  of  the  animal  substance  into  carbonic  acid  requires 
oxygen,  and  to  convert  the  azote  into  ammonia  requires  hydrogen^ 
wmch  are  the  elements  of  water.     The  extreme  rapidity  of  the  putre- 
fiu:tion  of  azotized  substances,  compared  with  the  gradual  decay  of 
aon-azotized  bodies  (such  as  wood  and  the  like)  by  the  action  of 
oxygen  alone,  is  explained  by  Liebig  fixim  the  general  law   that 
substances  are  much  more  easily  decomposed  by  the  action  of  t^ro 
different  affinities  upon  two  of  their  elements,  than  by  the  action  of 
only  one. 

The  purgative,  effect  of  salt  with  alkaline  bases,  when  administered 
in  concentrated  solutions,  is  explained  by  Liebig  firom  the  two  foUo'vr- 
ing  principles:  Animal  tissues  (such  as  the  stomach)  do  noi  ab8ozi> 
concentrated  solutions  o£  alkaline  salts ;  and  such  solutions  do  diaaolve 
the  solids  contained  in  the  intestines.  The  simpler  laws  into  vrliich 
the  complex  law  is  here  resolved,  are  the  seccmd  of  the  two  foregoing 

*  As  corroborating  the  opinion  of  Liebig  that  the  protoxide  of  iron  in  the  Tenous  l>lood 
it  only  partially  caibonated.  the  fact  has  been  suggeated  that  the  system  shows,  giaet  ra«4li- 
ness  to  absorb  an  extra  quantity  of  carbonic  acidT  as  furnished  in  efferrescing  drii  ~ 
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the  lungs.    If  the  carbonate,  then  the  beneficial  effect,  on  the  animal  economj,  of ^ 

which  give  an  artificial  supply  of  carbonic  add  to  the  system,  would  be,  to  that  «jcteD^ 
dsductirely  demnnstTatwi. 
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principfes  combined  with  a  third,  mmdy,  that  the  periataltie  eontrae- 
tioa  acts  easily  upon  substances  in  a  state  of  solution.  The  negatiTe 
general  proposition,  that  animal  substances  do  not  absorb  these  salts, 
GpDtributes  to  the  explanation  by  accounting  £oir  the  absence  of  a 
counteracting  cause,  namely,  absorption  by  the  stomach,  which  in  the 
esse  of  other  substances  possessed  of  the  requisite  diemical  properties, 
interferes  to  prevent  them  from  reaching  the  substances  which  they 
tre  destined  to  dissolve. 


§  4.  From  the  foregoing  and  similar  instances,  we  may  see  the  im« 
portance,  when  a  law  of  nature  previously  unknown  has  been  brought 
to  light,  or  when  new  light  has  been  throvm  upon  a  known  law  by 
experiment,  of  examining  all  cases  which  present  the  conditions  neces- 
■ary  lor  bringing  that  law  into  action ;  a  process  necessarily  fertile  in 
demonstrations  of  special  laws  previously  unsuspected,  and  explana* 
dons  of  others  abeaay  empirically  known. 

For  instance,  Faraday  discovered  by  experiment,  that  voltaic  elec- 
tricity could  be  evolved  from  a  natural  magnet,  provided  a  conducting 
body  were  set  in  motion  at  right  angles  to  the  direction  of  the  magnet; 
and  this  be  found  to  hold  not  only  of  small  magnets,  but  of  that  great 
magnet,  the  earth.  The  law  hAng  thus  established  experimentaUy, 
diat  electricity  is  evolved,  by  a  magnet,  and  a  conductor  moving  at 
right  an^es  to  the  direction  of  its  poles,  we  may  now  look  out  for  fresh 
instances  in  which  these  conditions  meet.  Wherever  a  conductor 
moves  or  revolves  at  right  angles  to  the  direcrion^of  the  earth's  magnetic 
poles,  there  we  may  expect  an  evolution  of  electricity.  In  the  northem 
regions,  vrhere  the  polar  direction  is  nearlv  perpendicular  to  the  hori- 
zon, all  horizontal  modons  of  conductors  ¥rill  produce  electricity;  hori« 
sontal  wheels,  for  example,  made  of  metal ;  likewise  all  running  streams 
win  evolve  a  current  of  electricity  which  will  circulate  rou^  them ; 
and  the  ur  thus  charged  with  electricity  may  be  one  of  the  causes  of 
the  Aurora  BoreaHs.  In  the  equatorial  regions,  on  the  contrai^,  u|nright 
wheels  placed  parallel  to  the  equator  vml  originate  a  voltaic  circuit, 
and  waterfalls  will  naturally  become  electric 

For  a  second  example;  it  has  recently  been  found,  chiefly  by  the 
researches  of  Professor  Gkaham,  that  gases  have  a  strong  tendency  to 
permeate  animal  membranes,  and  diffuse  themselves  through  the  spaces 
which  such  membranes  enclose,  notwithstanding  the  presence  of  other 
pses  in  those  spaces.  Proceeding  from  this  general  law,  and  review* 
mg  a  variety  of  cases  in  which  gases  lie  contiguous  to  membranes,  we 
are  enabled  to  demonstrate  or  to  explain  the  following  more  special 
laws :  1st.  The  human  or  animal  body,  when  surrounded  vrith  any  gas 
not  already  contained  vrithin  the  body,  absorbs  it  rapidly ;  such,  for 
instance,  as  theeases  of  putrefying  matters :  which  helps  to  explain 
malaria.  2d.  The  t^arbonic  acid  gas  of  effervescing  drmks,  evolved 
in  the  stomach,  permeates  its  memlnanes,  and  rapidly  spreads  through 
die  system,  where,  as  suggested  in  a/ormer  note,  it  probably  combines 
with  the  iron  contained  m  the  blood.  3d.  Alcohol  taken  into  the 
stomach  (the  temperature  of  the  stomach  is  above  the  boiling  point  of 
pure  alcohol,)  passes  into  vapor  and  spreads  through  the  system  with 
ffreat  rapidity;  (which  combined  vrith  the  high  combustibility  of  alco- 
nol,  or  in  other  words  its  ready  combination  with  oxygen,  may  perhaps 
help  to  explam  the  bodily  warmth  immediately  consequent  on  chinking 
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flpirituoiis  liqnoTB.)  4th.  In  any  state  of  the  body  in  which  peculiar 
gases  aire  formed  within  it,^hese  will  rapidly  exhale*  through  all  parts 
of  the  body ;  and  hence  the  rapidity  with  which,  in  certain  states  of 
disease,  the  surrounding  atmosphere  becomes  tainted.  5th.  The  putre- 
faction of  the  interior  parts  of  a  carcass  will  proceed  as  rapidly  as  that  of 
the  exterior,  from  the  ready  passage  outwards  of  the  gaseous  products. 
6th.  The  exchange  of  oxygen  and  carbonic  acid  in  the  lungs  is  not  pre- 
vented but  rather  promoted,  by  the  intervention  of  the  membrane  of 
the  lungs  and  the  coats  of  the  blood  vessels  between  the  blood  and  the 
air.  It  is  necessary,  however,  that  there  should  be  a  substance  in  the 
blood  with  which  the  oxygen  of  the  air  may  immediately  combine, 
otherwise,  instead  of  passing  inta  the  blood,  it  would  permeate  the 
whole  organism ;  and  it  is  necessary  that  the  carbonic  acid,  as  it  is 
formed  in  the  capillaries,  should  also  find  a  substance  in  the  blood  with 
which  it  can  combine ;  otherwise  it  would  leave  the  body  at  all  points, 
instead  of  being  discharged  through  the  lungs. 

« 

§  5,  The  Allowing  is  a  deduction  which  confirms,  by  explaining,  the 
old  but  not  undisputed  empirical  generali2ation  that  soda  powders 
weaken  the  human  system.  These  powders,  consisting  of  a  mixture 
of  tartaric  acid  with  bicarbonate  of  soida,  from  which  the  carbonic  acid 
is  set  free,  must  pass  into  the  stomach  as  tartrate  of  soda.  Now, 
neutral  tartrates,  citrates,  and  acetates  of  the  alkalis  are  found,  in  their 
passage  through  the  system,  to  be  changed  into  carbonates;  and  to 
convert  a  tartrate  into  a  carbonate  requires  an  additional  quantity  of 
oxygen,  the  abstraction  of  which  must  lessen  the  oxygen  destined  for 
assimilation  with  the  blood,  and  to  the  quantity  of  which  the  vigorous 
action  of  the  human  system  is  proportional. 

The  instances  of  new  theories  agreeing  with  and  explaining  old  em- 
piricisms, are  innumerable.  AH  the  just  remarks  made  by  experienced 
persons  on  human  character  and  conduct,  are  so  many  special  laws, 
which  the  general  laws  of  the  human  mind  explain  and  resolve.  The 
empirical  generalisations  on  which  the  operations  of  the  arts  have 
usually  been  founded,  are  continually  justified  and  confirmed  on  the 
one  hand,  or  rectified  and  improved  on  the  other,  by  the  discovery  of 
the  simpler  scientific  laws  on  which  the  efficacy  of^  those  operations 
depends.  The  effects  of  the  rotation  of  crops,  of  the  various  manures, 
and  the  other  processes  of- improved  agriculture,  have  been,  for  the 
first  time,  resolved  in  our  own  day  into  known  laws  of  chemical  and 
organic  action,  by  Davy  and  Liebig.  The  processes  of  the  healing 
art  are  even  now  mostly  empirical ;  their  efficacy  is  concluded,  in  each 
instance,  firom  a  special  and  most  precarious  experimental  generalizar 
tion :  but  as  science  advances,  in  discovering  the  simple  laws  of  chem- 
istry and  physiology,  progress  is  made  in  ascertaining  the  intermediate 
links  in  the  series  of  phenomena,  and  the  more  general  laws  on  which 
they  depend :  and  thus,  while  the  old  processes  are  either  exploded, 
or  their  efficacy,  in  so  fiir  as  real,  explained^  improved  processes, 
founded  on  the  knowledge  of  proximate  causes,  are  continually  sug* 
gested  and  brought  into  use.*     Many  even  of  the  truths  of  geometry 

*  It  was  an  old  ^eralixation  in  mrf^Tj,  that  tight  bandaginf  had  a  tendencT  to  prareD  * 
or  dissipate  local  inflammations.  This  sequence  being,  in  the  progress  of  pnysiologica* 
knowleoge,  resolved  into  more  genera!  laws,  led  to  the  important  surgical  inTentioo. 
recently  made  by  Dr.  Anott,  the  treatment  of  local  inflammation  and  tnmon  by  meana  os 
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were  generalizations  from  experienee  before  tliey  were  deduced  from 
first  principles.  The  quadrature  of  the  cycloid  was  first  eflfected  by 
measurement,  or  rather  byiweighing  a  cycloidal  card,  and  comparing 
its  weight  with  that  of  a  piece  of  siimlar  card  of  known  dimensions. 

§  6.  To  the  f9regoine  exampM  from  physical  science,  let  us  add  an- 
other from  mental.  The  following  is  one  of  the  simple  laws  of  mind : 
Ideas  of  a  pleasurable  or  painful  character  form  associations  more  easily 
and  strongly  dian  other  ideas,  that  is,  they  become  associated  after  fewer 
repetitions,  and  the  association  is  more  durable.  This  is  an  experi* 
mental  law,  grounded  upon  the  Method  of  Difference.  By  deduction 
fi»m  this  law,  many  of  the  more  special  laws  which  experience  shows 
to  exist  among  particular  mental  phenomena  may  be  demonstrated 
and  explained  :-*the  ease  and  rapidity,  for  instance,  with  which  thoughts 
connected  with  our  passions  orx>ur  more  cherished  interests  are  exci- 
ted, and  the  firm  hold  which  the  facts  relating  to  them  have  on  our 
memory ;  the  vivid  recollection  we  retain  of  minute  circumstances 
which  accompanied  any  object  or  event  that  deeply  interested  us,  and 
of  the  times  and  places  in  which  we  have  been  very  happy  or  very 
miserable ;  the  horror  with  which  we  view  the  accidental  instru« 
ment  of  any  occurrence  which  shocked  us,  or  the  locality  where  it 
took  place,  and  the  pleasure  we  derive  from  any  memorial  of  past 
enjoyment;  all  these  effects  being  proportional  to  the  sensibility  of 
the  individual  mind,  and  to  the  consequent  intensity  of  the  pain  or 
pleasure  from  which  the  association  originated.  It  has  been  suggrested 
by  die  able  writer  of  a  biographical  sketch  of  Dn  Priestley,  in  one  of 
our  monthly  periodicals,  that  the  same  elementary  law  of  our  mental 
constitution,  suitably  followed  out,  would  explain  a  variety  of  mental 
phenomena  hitherto  inexplicable,  and  in  particular  some  of  the  funda- 
mental diversities  of  human  character  and  genius.  Our  associations 
being  of  two  sorts,  either  between  synchronous,  or  between  successive 
impressions ;  and  the  influence  of  die  law  which  renders  associations 
Btronger  in  proportion,  to  the  pleasurable  or  painful  character  of  the 
impressions.  Doing  felt  with  peculiar  force  in  the  synchronous  class  of 
associations ;  it  is  remarked  by  die  writer  referred  to,  that  in  minds  of 
ttrong  organic  sensibility  synchronous  associations  will  be  likely  to 
predominate,  producing  a  tendency  to  conceive  things  in  pictures  and 
m  the  concrete,  clothed  in  all  their  attributes  and  circumstances,  a 
mental  habit  which  is  commonly  called  Imagination,  oxid  is  one  of  the 
peculiarities  of  the  painter  and  the  poet ;  while  persons  of  more  moder- 
ate susceptibility  to  pleasure  and  pain  will  have  a  tendency  to  asso- 
ciate facts  chiefly  in  the  order  of  their  succession,  and  if  they  possess 
mental  superiority,  will  addict  themselves  to  history  or  science  rather 
than  to  creative  art.  This  interesting  speculation  the  author  of  the 
present  work  has  endeavored,  on  another  occasion,  to  pursue  further, 
and  to  explain,  by  means  of  it^  the  leading  peculiarities  of  the  poetical 
temperament  It  is  at  least  an  example  which  may  serve,  instead  of 
many  others,  to  show  the  extensive  scope  which  exists  for  deductive 

u  egiuble  premnre,  produced  by  a  bladder  partially  filled  with  air.  The  pressure,  by 
keeping  bacK  the  bloKod  from  the  part  prevents  the  inflammation,  or  the  tumor,  from  being 
ooarxshed :  in  the  case  of  inflammation,  it  removes  the  stimulus,  which  the  organ  is  unm 
to  reeetre :  in  the  case  of  tumors,  by  keeping  back  the  nutritive  fluid,  it  causae  the  absorp- 
tioa  of  matter  to  exceed  the  supply,  and  the  diseased  mass  is  gi«dually  absorbed  and  dis- 
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isTestigation  in  the  impcntsnt  and  -so  eminently  impexfect  Science  of 
Mind 

§  7.  The  copiooenees  with  which  I  have  exemplified  the  disooverj 
and  explanation  of  special  laws  of  phenomena  hy  deduction  from  sim- 
pler and  more  geneial  ones,  was  prompted  hy  a  desire  to  characterize 
clearly,  and  pkce  in  its  due  position  of  importance,  the  Deductive 
Method ;  which,  in  the  present  state  of  knowledge,  is  destined  irrevo- 
eahly  to  predominate  in  the  course  of  scientific  investigation  firom  this 
time  forward.  A  revolution  is  peaceably  and  progressively  efiTecdng 
itself  in  philosophy,  the  reverse  of  that  to  which  l^acon  has  attached  his 
name.  That  great  man  changed  the  method  of  the  sciences  frovi 
deductive  to  experimental,  and  it  is  npw  rapidly  reverting  from  experi- 
mental to  deductive.  But  the  deductions  which  Bacon  abolished  were 
from  premisses  hastily  snatched  up,  or  arbitrarily  assumed.  Xhe  prin- 
ciples were  neither  estabUshed  by  legitimate  canons  of  experimental 
inquiry,  nor  the  results « tested  by  that  indispensable  element  oi  a 
rational  Deductive  Method,  verification  by  specific  experience.  Be- 
tween the  primitive  Method  of  Deduction  and  tliat  which  I  have 
attempted  to  define,  there  is  all  the  difference  which  exists  betweoi 
the  Aristotelian  physics  and  the  Newtonian  theory  of  the  heavens. 

That  the  advances  henceforth  to  be  expected  even  in  physical,  and 
still  more  in  mental  and  social  science,  will  be  chiefly  the  result  of 
deduction,  is  evident  frt>m  the  eeneral  considerations  already  adduced. 
Among  subjects  really  accessible  to  our  jbculties,  those  which  still 
remain  in  a  state  of  dimness  and  uncertainty  (the  succession  of  their 

eienomena  not  having  yet  been  brought  under  fixed  and  recognizable 
ws)  are  mostly  those  <^  a  very  complex  character,  in  which  many 
agents  are  at  work  together,  and  their  effects  in  a  constant  state  of 
blending  and  intermixture.  The  disentangling  of  these  crossing  threada 
is  a  task  attended  with  difficulties  which,  as  we  have  already  shovni, 
are  susceptible  of  solution  by  the  instrument  of  deduction  alone. 
Deduction  is  the  great  scientific  work  of  the^  present  and  of  future 
ages.  The  portion  henceforth  reserved  for  specific  experience  in  the 
achievements  of  science,  is  mainly  that  of  suggesting  hints  to  be  fol- 
lowed up  by  the  deductive  inquirer,  and  of  confirming  or  checking  hia 
conclusions. 


CHAPTER  XIV. 

OF  THE  LIMrrs  TO  THE  EXPLANATtON  OP  LAWS  OP  NATI7RE ;  AKD  OF 

BYPOTHESBB. 

§  1.  The  preceding  considerations  have  led  us  to  recogpiize  a  dis- 
tinction between  two  kinds  of  laws,  or  observed  uniformities  in  natui«  z 
ultimate  laws,  and  what  may  be  termed  derivative  laws.  Derivative 
laws  are  such  as  are  deducible  from,  and  may,  in  anv  of  the  modes 
which  we  have  pointed  out,  be  resolved  into,  other  and  more  general 
«nea.  Ultimate  laws  are  those  which  cannot.  We  are  not  sure  ^haa 
any  of  the  unifomiities  which  we  are  yet  acquainted  with  are  uknuat^ 
Taws ;  but  we  know  that  there  must  be  ultimate  laws ;  and  dmt  every 


HTPOTHBaBfl.  887 

iwolotioii  of  a  deriTatiye  law  into  i»ore  general  laws,  brings  us  nearer 
to  them. 

Since  we  are  continually  Jisoovering  that  uniformities,  not  preyiously 
known  to  be  otiier  than  ultimate,  are  derivatiye,  and  lesolYable  into 
more  general  laws;  since  (in  other  words)  we  are  continually  discover- 
ing an  explanation  of  some  sequnnce,  which  was  previously  known  only 
•8  a  fact;  it  becomes  an  interesting  question  whether  there  are  any  ne- 
cessary limits  to  this  philosophical  operation,  or  whether  it  may  proceed 
ontil  all  the  uniform  sequences  in  nature  are  resolved  into  some  one 
nniversal  law.     For  this  seems,  at  first  sight,  to  be  the  uldroatum 
lowaais  which  the  progress  of  induction,  by  die  Deductive  Method 
nosting  on  a  basis  of  observation  and  experiment,  is  progressively 
tending.     Projects  of  this  kind  were  universal  in  the  infancy  of  philo- 
sophy; any  speculations  which  held  out  a  less  brilliant  prospect,  being 
in  those  early  times  deemed  not  worth  pursuing.     And  the  idea 
receives  so  much  apparent  countenance  fi-om  the  nature  of  the  moot 
remariLable  achievements  of  modem  science,  that  speculators  are  even 
now  constantly  rising  up  (more  often  on  the  continent  of  Europe  than 
in  this  idand)  who  profoss  either  to  have  solved  the  problem,  or  to 
sugeest  modes  in  wnich  it  may  one  day  be  solved.     Even  where  pre- 
tensions of  this  magnitude  are  not  made,  the  character  of  the  solutions 
which  are  given,  or  sought,  of  particular  classes  of  phenomena,  often 
involves  such  oonceptious  of  what  constitutes  explanation,  as  would 
render  the  nodon  of  explaining  all  phenomena  whatever  by  means  of 
one  cause,  or  law,  perfectly  aamissible. 


§  2.  It  is,  therefore,  useful  to  remark,  that  the  ultimate  Laws  of  Na 
tore  cannot  possibly  be  less  numerous  than  the  distinguishable  sensations 
or  other  foehngs  of  our  nature ; — ^those,  I  mean,  which  are  distinguishable 
from  one  anouier  in  quality,  and  not  merely  in  quantity  or  degree.   For 
example ;  since  there  is  a  phenomenon  sui  generist  called  color,  whicb 
o«ir  consciousness  testifies  to  be  not  a  particular  degree  of  some  other 
pbenomenon,  as  heat,  or  odor,  or  motion,  but  intrinsically  unlike  all 
others,  it  follows  that  there  are  ultimate  laws  of  color ;  that,  although 
the  fiurts  of  color  may  admit  of  explanation,  they  never  can  be  ex- 
plained from  laws  of  beat  or  odor  alone,  or  of  motion  alone,  but  that 
however  far  the  explanation  may  be  carried,  there  will  alvrays  remain 
in  it  a  law  of  color.    I  do  not  mean  that  it  might  not  possibly  be  shown 
that  some  other  phenomenon,  some  chemical  or  mechanical  action,  for 
example,  invariably  precedes,  and  is  the  cause  of,  every  phenomenon 
of  color.     But  Shhough  this,  if  proved,  would  be  an  important  exten- 
sion of  oar  knowledge  of  nature,  it  vrould  not  explain  how  or  why  a 
motion,  or  a  chemicaJ  action,  should  produce  a  sensation  of  color ;  and 
however  diligent  might  be  our  scrutiny  of  the  phenomena,  whatever 
nomber  of  hidden  hnks  we  might  detect  in  the  chain  of  causation 
terminating  in  the  color,  the  last  link  would  still  be  a  law  of  color,  not 
a  law  of  motion,  nor  of  any  other  phenomenon  whatever.     Nor  does  this 
oiMerv»tio&  appibf  ijttaSj  to  color,  as  compared  with  any  other  of  the  great 
dnages  of  BenoaCKMi»;  it  applies  to  every  particular  color,  as  compared 
widi  odiem.     White  color  can  in  no  manner  be  explained  excTufiively 
hy  the  lawaof  die  productsen  of  red  color.   In  any  attempt  to  explain  it,, 
caimot  but  inlrodiiee,  aa  one  eliement  of  the  explanation,  the  prop- 

antecoident  or  other  produces  the  sensation  of  ^.vhite. 
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The  ideal  limit,  therefore,  of  the  explanatioti  of  natural  pbenomeoa 
(towards  which  as  towards  other  i  Jieal  limits  we  are  constantly  tending 
without  the  prospect  of  ever  completely  at^^dning  it,)  would  be  to  show 
that  each  dbting^uishable  yariety  of  our  sensations,  or  other  statea  oi 
consciousness,  has  only  one  sort  of  cause ;  that,  for  example,  whenever 
we  perceive  a  white  color,  there  is  s^pae  one  condition  or  set  of  con- 
ditions which  is  always  present,  and  the  presence  of  which  always 
produces  in  us  that  sensation.  As  long  as  there  are  several  known 
modes  of  production  of  a  phenomenon,  (several  different  substances, 
for  instance,  which  have  the  property  of  whiteness,  and  between 
which  we  cannot  trace  any  other  resemblance)  so  long  it  is  i^  im- 
possible that  one  of  these  modes  of  production  may  be  resolved 
mto  another,  or  that  all  of  them  may  oe  resolved  into  some  more 
general  mode  of  production  not  hitherto  recognized.  But  when  the 
modes  of  production  are  reduced  to  one,  we  cannot,  in  point  of  sim- 
plification, go  any  further.  This  one  may  not,  after  all,  be  the  ultimate 
mode ;  there  may  be  other  links  to  be  discovered  between  the  sup- 
posed cause  and  the  effect ;  but  we  can  only  further  resolve  the  known 
law,  by  introducing  some  other  law  hitherto  unknown ;  which  will  not 
diminish  the  number  of  ultimate  laws. 

In  what  cases,  accordingly,  has  science  been  most  saccessful  in 
explaining  phenomena,  by  resolving  their  complex  laws  into  laws  of 
greater  simplicity  and  generality?  Hitherto  chiefly  in  cisuses  of  the 
propagation  of  various  phenomena  through  space :  and,  first  and  prin- 
cipally, the  most  extensive  and  important  of  all-facts  of  that  desciiptitm, 
the  &ct  of  motion.  Now  this  is  entirely  what  might  be  expected  fiom 
the  principles  which  I  have  laid  down.  Not  only  is  motion  one  of  the 
most  universal  of  all  phenomena,  it  is  also  ^as  might  be  expected 
from  the  former  circumstance)  one  of  those  which,  apparently  at  least, 
are  produced  in  the  greatest  number  of  ways :  but  uie  phenomenon 
itself  is  always,  to  our  sensations,  the  same  in  every  respect  but  degree. 
Differences  of  duration,  or  of  velocity,  are  evidently  differences  in 
degree  only ;  and  differences  of  direction  in  space,  which  alone  has 
any  semblance  of  being  a  distinction  in  kind,  entirely  disappear  (so  far 
as  our  sensations  are  concerned)  by  a  change  in  our  own  position ; 
indeed  the  very  same  motion  appears  to  us,  according  to  our  position, 
to  take  place  in  every  variety  of  direction,  and  motions  m  every 
different  direction  to  take  place  in  the  same.  And,  again,  motion  in 
a  straight  line  and  in  a  curve  are  no  otherwise  distinct  than  that  the 
one  is  motion  continuing  in  the  same  direction,  the  other  is  motion 
which  at  each  instant  changes  its  direction.  There  is,  therefore, 
according  to  the  views  I  have  stated,  no  absurdity  in  supposing  that 
all  motion  may  be  produced  in  one  and  the  same  way ;  oy  the  same 
kind  of  cause.  Accordingly,  the  greatest  achievements  in  physical 
science  have  consisted  in  resolving  one  observed  law  of  the  production 
of  motion  into  the  laws  of  other  known  modes  of  production,  or  the 
laws  of  several  such  modes  into  one  more  general  mode ;  as  when  the 
fall  of  bodies  to  the  earth,  and  the  motions  qf  the  planets,  were  brought 
under  the  oi^e  law  of  the  mutual  attraction  of  all  particles  of  matter ; 
when  the  motions  said  to  be  produced  by  magnetism  were  shown  to  be 
produced  by  electricity  $  when  the  motions  of  fluids  in  a  lateral  direc- 
tion, or  even  contrary  to  the  direction  of  gravity,  were  shown  to  be 
produced  by  gravity ;  and  the  like.     There  is  an  abundance  of  dmtiti^ 
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caoMS  of  motion  still  unresolTed  into  one  another;  grayitadon,  heat, 
electricity,  chemical  action,  nervous  action,  and  so  forth ;  but  however 
improbable  it  may  be  that  these  difierent  modes  of  production  of  mo- 
tiott  should  ever  actually  be  resolved  into  one,  the  attempt  so  to  resolve 
them  18  perfectly  legitimate.  For  though  these  various  causes  produce, 
in  otller  respects,  sensations  intrinsicaliy  different,  and  are  not,  there- 
fore, capable  of  hemg  resolved  into  one  another,  yet  in  so  far  as  they 
all  proauce  motion,  it  is  quite  possible  that  the  immediate  antecedent 
of  Uie  motion  may  in  all  these  different  cases  be  the  same ;  that  the 
other  causes  may  produce  motion  through  the  intermediate  asency  of 
heat,  for  instance,  or  of  electricity,  or  of  some  common  medmm  yet 
to  be  discovered.  *^ 

We  need  not  extend  our  illustration  to  other  cases,  as  for  instance 
to  die  propagation  of  light,  sound,  heat,  electricity,  &c.,  through  space, 
or  any  of  me  other  phenomena  which  have  been  found  susceptible  of 
explanation  by  the  resolution  of  their  observed  laws  into  more  general 
laws.  Enough  has  been  said  to  display  the  difference  between  the 
kind  of  explanation  and  resolution  of  laws  which  is  chimerical,  and 
thai  of  which  the  accomplishment  is  the  great  aim  of  philosophy ;  and 
to  show  into  what  sort  of  elements  the  resolution  must  be  enected, 
if  at  all. 

§  3.  As,  however,  there  is  scarcely  any  of  the  principles  of  a  true 
method  of  philosophizing  which  does  not  require  to  be  guarded  against 
cmn  on  both  sides,  I  must  enter  a  caveat  against  another  misapprehen- 
aicm,  of  a  kind  directly  contrary  to  the  preceding,  and  against  which 
there  is  th't  more  necessity  to  be  on  our  guard,  as  it  has  the  appear- 
ance of  being  countenanced  (fbr  I  am  persuaded  that  it  is  only  the 
appearance)  by  so  great  a  thinker  as  M.  Auguste  Comte.      That  phi- 
losopher, among  other  occasions  on  which  he  has  condemned,  with 
some  asperity,  any  attempt  to  explain  phenomena  which  are  **  evidently 
primoroial"  (meaning,  apparently,  no  more  than  that  every  such  phe- 
nomenon must  have  at  least  one  peculiar  and  inexplicable  law,)  has 
spcken  of  the  attempt  to  furnish  any  explanation  of  the  color  belonging 
to  each  substance,  "la  couleur  el^mentaire  propre  k  cheque  substance," 
as  essentially  illusory.     "  No  one,"  says  he,  "  m  our  time,  attempts  to 
explain  the  particular  specific  gravity  of  each  substance  or  ot  each 
structure.     Why  should  it  be  otherwise  as  to  the  specific  color,  the 
Dotiofi  of  which  is  undoubtedly  no  less  primordial  V** 

Nfjiw  although,  as  M .  Comte  elsewhere  observes,  a  color  must  al- 
ways remain  a  different  thing  from  ai  weight  or  a  sound,  it  ought  not 
to  be  forgotten,  and  notwithstanding  these  expressions,  cannot  possibly 
be  forgotten  by  M.  Comte,  that  varieties  of  color  might  nevertheless 
tt>Oovr,  or  correspond  to,  given  varieties  of  weight,  or  sound,  or  some 
other  phenomenon  as  different  as  these  are  from  color  itself.     It  is  one 
qoeelion  what  a  thing  is,  and  another  what  it  depends  upon;  and 
althoogh  to  ascertain  the  conditions  of  an  elementary  phenomenon  is 
not  to  obtain  any  new  insight  into  the  nature  of  the  phenomenon  itself, 
that  is   BO  reason  against  attempting  to  discover  the  conditions.     M . 
Ccfsat&'s  interdict  against  endeavoring  to  reduce  distinctions  of  color  to 
any  cqimnoD  principle,  would  have  held  equally  good  against  a  like 
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attempt  on  the  subject  of  distiootioii^  of  BOtmd ;  whkll  never^dew 
bave  Deen  found  to  be  immediately  preceded  and  eauaed  by  distiii* 
guiahable  Varietiea  in.  the-  vibrationa  of  alaatic  bodies :  altbough  a  aomid, 
no  doubt,  is  quite  as  different  as  a  eolor  is  iron  any  motaoB  of  paitkles^ 
vibratory  or  otberwise.  We  migbt  add,  tbat,  in  the  case  of  colon, 
there  are  strong  positive  iftdicaftions  that  they  ture  not  ultimate  propep- 
ties  of  the  different  kinds,  of  substances,  but  depend  upon  conditions 
capable  of  being  superinduced  upon  aU  substances;  since  there  is  no 
suDstance  which  cannot,  according  to  the  kind  of  light  thrown  upon  it» 
be  made  to  assimie  any  eolor  we  think  fit ;  and  since  almost  every 
change  m  the  mode  of  aggregation  of  the  particles  of  the  same  sub- 
stance, is  attended  with  alterations  in  its  color,  and  in  its  optical  prop- 
erties generally. 

The  real  defect  in  the  attempts  which  have  been  made  to  aceowit 
for  c<^rs  by  the  vibrations  of  a  fluid,  is  not  that  the  attempt  itself  is 
unphilosophical,  but  that  the  existence  of  the  fluid,  and  the  &Gt  of  ita 
vibratory  motion,  are  not  proved ;  but  are  assumed,  on  no  other  gromid 
than  the  &cility  they  are  suj^osed  to  afibid  of  explaining  the  phenom* 
ena.  And  these  considerations  lead  us  to  the  important  question  of 
the  proper  use  of  scientific  h^otheses ;  a  subject  the  connexion  of 
which  with  that  of  the  explanation  of  the  phenomena  of  nature,  and  of 
the  necessary  limits  to  that  explanation,  needs  not  be  pointed  out. 

§  4.  An  hypothesis  is  any  supposition  whicb  we  make  (^ther  vritb- 
out  actual  evidence,  or  upon  evidence  avowedly  insufficient),  in  oider 
to  endeavor  to  deduce  from  it  conclusions  in  accordance  with  facta 
which  are  known  to  be  real ;  under  the  idea  that  if  the  concluoons 
to  which  the  hypothesis  leads  are  known  truths,  the  hypothesis  itself 
either  must  be,  or  at  least  is  likely  to  be,  true.     If  the  hypothesis  relates 
to  the  cause,  or  mode  of  production  of  a  phenomenon,  it  wiU  servo,  if 
admitted,  to  explain  such  fiicts  as  are  found  capable  of  beinff  deduced 
finom  it.    And  this  explanation  is  the  purpose  of  many,  if  not  most 
hypotheses.    Since  explaining  in  the  scientific  sense  means  resolvu^ 
an  uniformity  which  is  not  a  law  of  causation,  into  the  laws  of  cauait- 
tion  from  which  it  results,  or  a  complex  law  of  causation  into  siaspler 
and  more  general  ones  from  which  it  is  CE^ble  of  being  dednctively- 
inferred ;  if  there  do  not  exist  any  known  laws  which  fulfill  this  require- 
ment, we  may  feign  or  imagine  some  which  would  fiilfill  it;  and  A^  is 
making  an  hypothesis. 

An  hypothesis  being  a  mere  supposition,  there  are  no  other  linnta 
to  hypotheses  than  those  of  the  human  imagination ;   we  may,  if  we 
please,  imag;ine,  by  way  of  accounting  for  an  effect,  some  cause  of  m 
Kind  utterly  unknown,  and  actine  according  to  a  law  altogether  fie- 
titious.    But  as  hypotheses  of  this  sort  would  not  have  any  of  the 
plausibility  belonging  to  those  which  ally  themselves  by  analogy  ^wicb 
known  laws  of  nature,  and  besides  would  not  supply  the  want  ^vrbi^ 
arbitrary  hypotheses  are  generally  invented  to  satisfy,  by  enabling'  the 
imagination  to  represent  to  itself  an  obscure  phenomenon  in  afumiiiar 
light ;  there  is  probably  no  hypothesis  in  the  history  of  science  in  "which 
both  the  agent  itself  and  the  law  of  its  operation  weie  fiQtiti«M0«    Kitiier 
the  phenomenon  assigned  aa  the  cause  is  real,  but  the  \$m  aooevdin^  te» 
which  it  acts  merely  supposed  ;  or  the  cause  is  fictitious,  but  is   8ui>. 
posed  to  produce  its  effects  according,  to  laws  similar  to  those  o£  some 


kn^wn  daas  of  pfaeoometta.  An  instance  of  tlM  font  kitad  is  aSbi^ed 
by  the  different  suppoBitioBS  respecting  the  lanv  of  the  planMiu^y  cen- 
tral force,  anterior  to  the  diaeovety  of  &e  tme  kmr,  that  tnd  fbrce  variee 
as  the  inverae  aqoave  of.  the  dftstance ;  which  waa  itaelf  suggested  bj 
Newton,  in  the  firat  instanee,  aa  am  hypothesis,  and  wns  yerified  hf 
proving  diaC  it  led  deductirely  to  Kepler's  laws.  Hypocheses  of  the 
•econa  kind  aie  sock  ss  the  vorticea  of  Descartes,  which  were  fictitious. 
Vat  were  supposed  to  obey  th^'  known  laws  of  rotatory  taotioii ;  ot  the 
two  rival  hypotheses  respecting  the  nature- of  Hg^  the  one  ascribing 
tbe  phenomena  to  a  fluid  emitted  &tmt  all  ktrakiotBi  bodies,  the  other 
(bow  more  generally  received)  attributing  them  to  vibratory  motions 
among  the  paortides  of  an  ether  pervading  all  space.  Of  tbe  existence 
of  either  fluid  there  is  no  evidence,  save  the  explanation  they  ure  eal* 
culate^  to  afford  of  some  of  the  phenomtnm ;  but  they  are  supposed  to 
produce  their  e&cts  according  to  known  laws ;  the  ordinary  laws  of 
continued  locomotion  in  the  one  casoi  And  in  the  otlier,  diose  of  the 
propagation  of  undulatory  movetnents  among  the  particles  of  am  elastic . 

According  to  tke  for^omg  remarks,  hypotheses  are  invented  to  en- 
able the  Deductive  Mediod  to  be  earlier  applied  to  phenomena.    But^ 
in  order  to  discover  the  cause  of  any  phenomena  br  the  Deductive 
Method,  tiie  proceaa  must  consist  of  Airee  parts ;  indnction,  ratiocin- 
ation, and  verification*    Induction,  (the  place  of  which,  however,  may 
be  supplied  by  a  prior  deduction,)  to  ascertain  the  <lawB  of  the  causes; 
ratiocmadon,  to  oonqpute  from  those  laws,  how  the  causes  will  oper- 
ate in  the  particular  combination  known  to  exist  in  the  case  in  hand; 
verificotionp  by  comparing  this  calculated  effect  with  the  actual  phe» 
nomenon.     No  one  of  these  three  parte  of  the  pnxsess  can  be  dis» 
pensed  with.     In  .the  great  deduction  which  proves  the  identity  of 
mvity  and  the  central  force  of  the  solar  system,  tXt  the  three  «m 
lound.     f'izBt,  it  is  proved  from  the  moon's  motitons,  that  the  eardi' 
attracts  her  with  a  force  varying  as  the  inverse  square  of  the  distance. 
This  (though  partly  dependent  on  prior  deductions)  GorrB^>ond8  to 
the  first,  or  purely  inductive  step,  the.  ascertainment  of  the  law  of  the 
cause.     Secondly,  fix)m  tbis  law,  and  fVom  the  knowledge  previouBly 
obtained  of  the  moon*s  mean  distance  from  the  earth,  and  of  the  actuid 
amount  of  her  deflexion  from  the  tangent,  it  is  ascertained  with  what 
rapidity  the  earth's  attraction  would  cause  her  to  fiilt  if  she  were  no- 
fbrtber  off,  and  no  more  acted  upon  by  extraneous  forces^  than  terres- 
trial bodies  are :  this  is  the  second  step,  the  ratiocination.     Finally, 
this  calculated  velocity  being  compared  with  the  observed  velocity 
with  which  all  heavy  bodies  fall,  by  mere  gravity,  towards  the  surface 
of  the  earth,  (namely  sixteen  feet  in  the  first  second,  forty-eight  in  the 
second,  and  so  forth,  in  the  ratio  of  the  odd  numbers,  1, 3,  5,  &c.,)  the 
two  quantities  were  found  to  agree.     The  order  in  which  I  have  herB< 
presented  the  three  steps  was  not  the  exact  order  of  their  discovery ; 
out  it  is  their  correct:  logical  order,  as  portiotis  of  the  pfoof  diat  the 
same  attraction  of  the  earth  which  causes  the  moon's  motion^  causes 
siso  the  fiill  of  heavy  bodies  to  the  earth:  a  pt^o^iR^ich  iii  thus  com«i 
plete  in  all  its  parts. 
How,  the  Hypothetical  Method  suppresses  the  first  of  the  three  stepsb 
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the  indacticm  to  ascertain  the  law ;  asid  oontenta  itself  with  the  cfher 
two  operadoDSy  ratiocination  and  ▼erification ;  the  law,  which  is  rea- 
Boned  from,  being  aaaamed,  inBtoad  of  proved. 

This  process  may  evidently  be  legritimate  upon  one  supposition, 
namely,  if  the  nature  of  the  case  be  such  that  the  final  step,  the  verifi- 
cation, shall  amount  to,  and  fulfill  the  conditions  of^  a  complete  induc- 
tion. We  want  to  be  assured  that  the  law  we  have  hypothetically 
assumed  is  a  true  one  ;  and  its  leading  deductively  to  true  results  will 
afford  this  assurance,  provided  the  case  be  such  that  a  false  law  can- 
not lead  to  a  true  result ;  provided  no  law,  except  the  very  one  which 
we  have  assumed,  can  leaa  deductively  to  the  same  conclusions  which 
tl^at  leads  to.  And  this  proviso  is  very  of^en  realized.  For  example, 
in  that  perfect  specimen  of  deduction  which  we  just  cited,  the  original 
major  premiss  of  the  ratiocination,  the  law  of  the  attractive  force,  was 
ascertained  in  this  very  mode ;  by  this  legitimate  employment  of  the 
Hypothetical  Method.  Newton  began  by  an  assumption,  that  the 
force  which  at  each  instant  deflects  a  planet  from  its  rectilineal  course, 
and  makes  it  describe  a  curve  round  the  sun,  is  a  force  tending  directly 
towards  the  sun.  He  then  proved  that  if  this  be  so,  the  planet  wiU  de- 
scribe, as  we  know  by  Kepler's  first  law  that  it  does  describe,  equal 
areas  in  equal  times ;  and,  lastly,  he  proved  that  if  the  force  actea  in 
any  other  direction  whatever,  ^e  planet  would  not  describe  equal 
aceas  in  equal  times.  It  being  thus  shown  that  no  other  hypothesis 
could  accOTd  with  the  facts,  the  assumption  was  proved ;  the  hypothe- 
sis became  a  law,  established  by  the  Method  of  Difference.  Not  only 
'  did  Newton  ascertain,  by  this  hypothetical  process,  the  direction  of  the 
deflecting  force ;  he  proceeded  m  exactly  the  same  manner  to  ascer- 
tain the  law  of  variation  of  the  quantity  of  that  force.  He  assumed 
that  the  force  varied  invexaely  as  the  square  of  the  distance ;  showed 
that  from  this  assumption  the  remaining  two  of  Kepler's  laws  might  be 
deduced ;  and,  finally,  that  any  other  law  of  variation  would  give  re- 
sults inconsistent  with  those  laws,  and  inconsistent,  therefore,  with  the 
real  motions  of  the  planets,  of  which  Kepler's  laws  were  known  to  be 
a  correct  expression. 

It  is  thus  perfectly  possible,  and  indeed  is  a  very  common  occur- 
rence, that  what  is  an  hypothesis  at  the  beginning  of  the  inquiry 
becomes  a  proved  law  of  nature  before  its  close,    fiut  this  can  only 
happen  when  the  inquiry  has  for  its  object,  not  to  detect  an  unknown 
cause,  but  to  determine  the  precise  law  of  a  cause  already  ascertained. 
If  it  had  not  been  already  known  that  the  planets  were  hindered  from 
moving  in  straight  lines  by  some  fierce  tending  towards  the  interior  of 
their  orbit,  though  the  exact  direction  was  doubtfiil ;  or  if  it  had  not 
been  known  that  the  force  increased  in  some  proportion  or  other  as  the 
distance  diminished,  and  diminished  as  it  increased  ;  Newton's  argu- 
ment would  not  have  proved  his  conclusion.     These  facts,  however, 
being  already  certun,  the  range  of  admissible  suppositions  was  limited 
to  the  various  possible  directions  of  a  line,  and  the  various  possible 
numerical  relations  between  the  variations  of  the  distance  and  the 
variations  of  the  attractive  force :   now  among  these  it  was  easily 
shown  that  different  suppositions  could  not  lead  to  identical  conse- 
quences. 

Accordingly,  Newton  could  not  have  performed  his  second  great 
philosophical  operation,  that  of  identifying  terrestrial  gravity  with  the 
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oentnl  force  of  die  solar  tystem,  bj  the  same  hypothetical  method. 
When  the  -law  of  the  moon's  attraction  had  been  proved  from  the  data 
of  the  moon  itself,  then  on  finding  the  same  law  to  accord  widi  the  phe- 
nomena of  terrestrial  gravity,  he  was  warranted  in  adopting  it  as  the 
law  of  those  phenomena  likewise :  but  it  would  not  have  been  allow- 
able for  him,  without  any  hmar  data,  to  assume  that  the  moon  was 
attracted  towards  the  esjrth  with  a  force  as  the  inverse  square  of  the 
distance,  merely  because  that  ratio  would  enable  him  to  account  for 
gravity  by  a  similar  attraction :  ibr  it  would  have  been  impossible  for 
him  to  prove  that  the  observed  law  of  the  fall  of  heavy  bodies  to  the 
eaitfa  could  not  result  from  any  fecce,  save  one  extending  to  the  moon, 
and  proportional  to  die  inverse  square. 

It  flopears,  then,  to  be  a  condition  of  a  genuinely  scientific  hv^ 
pothesis,  that  it  be  not  destined  always  to  remain  an  hypodiesis, 
but  be  certain  to  be  either  proved  or  disproved  by  that  comparison 
with  observed  &cts.  which  is  termed  Verification.  In  hypotheses  of 
this  character,  if  they  relate  to  causation  at  all,  die  effect  must  be  al^ 
ready  known  to  depend  upon  die  very  cause  supposed,  and  the  hypo- 
thesis must  relate  only  to  the  precise  mode  of  dependence ;  the  law  of 
the  variation -of  the  eflbct  according  to  the  variations  in  die  quantity  or 
in  the  relations  of  the  cause.  With  these  may  be  classed  die  hypo- 
theses which  do  not  make  any  supposition  vdth  regard  to  causation, 
but  only  with  regard  to  the  law  of  correspondence  between  fiusts  vrhicfa 


accompany  each  other  in  thek*  variadonsy  dmuffh  there  may  be  no  rela- 
tion of  cause  and  effect  between  them.    Su<m  are  die  different  fiilse 
hypotheses  which  Kepler  made  respectinflr  the  law  of  the  refracdon  of 
lisnt.     It  was  known  diat  the  direction  of  die  line  of  refiraction  varied 
with  every  variation  in  die  direction  of  die  line  of  incidence,  but  it  was 
not  known  how ;  that  is,  what  changes  of  the  one  corresponded  to  die 
diflBorent  changes  of  the  otlier.     In  diis  case  any  law,  different  fix>ra  the 
trae  one,  must  have  led  to  fidse  results.    And,  lasdy,  we  must  add  to 
these,  all  hypothetical  modes  of  merely  deMridtii^  phenomena;  such  as 
the  hypothesis  of  the  ancient  astwnomwiB  diat  die  heavenly  bodies 
moved  in  circles;  the  various  hypotheses  of  eccentrics,  deferents,  and 
epicycles,  which  were  added  to  that  original  hypothesis ;  the  nineteen 
fiuae  bvpotheses  which  Kepler  made  and  abandoned  respecting  the 
Conm  ot  the  planetary  orbits ;  and  even  the  true  doctrine  m  which  he 
finally  resteo,  that  those  orbits  are  ellipses,  which  was  but  an  hypo- 
tbenn  like  the  rest  until  verified  by  facts. 

In  all  these  cases,  verification  is  proof;  if  the  supposition  accords 
with  the  phenomena  there  needs  no  other  evidence  of  it.  But  in 
Older  that  this  may  be  the  case,  it  is  (as  we  have  seen)  necessary, 
wlieai  the  hypothesis  relates  to  causation,  that  the  supposed  cause 
giioakl  not  only  be  a  real  phenomenon,  something  actually  exbting  in 
natiure,  but  should  be  already  known  to  have  some  influence  upon  the 
suppooed  effect;  the  precise  degree  and  manner  of  the  influence  being 
die  only  point  undetennined.  In  any  odier  case,  it  is  no  evidence  en 
the  tmt^  of  the  hypodiesis  that  we  are  able  -to  deduce  the  real  phe- 
tiomona  from  it. 

le  it,  then,  never  allowable,  in  a  scientific  hypothesis,  to  assume  a 
fao^^  ;  but  only  to  ascribe  an  assumed  law  to  a  known  causel  I  do 
not  iiesnnf  this.  I  only  say,  that  in  the  latter  case  alone  can  the  hypo- 
lye  received  as  true  merely  because  it  explains  the  phenomena: 


fKH  urnuoTiOif* 

iu  tlie  former  caae  it  la  only  usefid  by  Buggetting^lbioofionreslfigatifm 
which  may  possibly  toniuDate  in  obtaining  roal  prooC  For  chia  pur- 
pose, 90  is  justly  remarked  by  M.  Cogite  (who  of  afl  ■  philoaopnen 
seems  to  me  to  have  af^roached  the  nearest  to  a  aenod  view  of  diis 
important  subject),  it  is  indispei^sable  that  tbe  cause  suqpg^eated  by  tbe 
bypothesils  should  jbe  in  its  own  natwe  aosceptible  of  being  prored  by 
other  evidedB^^.  This  seems  to  be  the  philosophicid  import  of  Newton'a 
maxim  (so  often  cited  with  approbation  by  subsMpieat  wnters),  that 
the  cause  assigned  for  any  phenomenpn  Mist  not  inAj  be  suck  as  if 
admitted  would  explani  the  pbenomenpn,  but  most  also  be  a  vera  cam$a, 
What  he  meant  by  a  vera  vaum  Newtop  did  not  indeed  veiy  eaplicitlT 
define;  and  Mr.  Whewell,  who  dissents  from  fbepooprie^  of  any  stiui 
zestridiw  upop  ibe  latitude  of  fimiwg  nypothese^,  hoB  had  little  diffi- 
culty in. showing*  lliat  his  conception  of  at  was  fteither  precise  nor  con- 
sistent with  itsw :  a^ioordingly  his  optieal  dbeory  was  a  aignal  iaataace 
of  the  vielattcp  of  hja  own  i^«  Am  Mr.  Wb^ireU  ie  dcMMiy  right  ia 
dfH^kxg  it  to  be  aeoessury  that  die  cause  aasigned  should  be  a  cause 
already  knawp ;  else  how  could  we  OTior  baoome  aoqaainted  with  anT 
neweausel  S^  what  is  true  in  the  maxios  is,  that  the  cause,  akhou^ 
mt  known  previously,  ahouid  be  capable  of  being  known  thereafter; 
that  its  existence  should  be  capable  of  beiiig  detected,  and  iss  ooa* 
Hexion  with  the  A8ect  aacribed  to  it,  sqacepluile  o£  being  pmyed,  by 
independent  evidence.^  The  faypotbesiB,  l^  snggesliag  observations 
and  experiments,  puis  as  opon  the  road  to  diat  independent  evidence 
if  it  be  really  attainable;  and  till  it  be  attained,  the  i^rpethesis  ougiit 
not  to  count  for  more  than  a  siupioioiL 


§  5.  This  fiinotioo,  however,  of  hypotheses,  is  oae  which  must  be 
reckoned  absolutely  indispensable  in  scienca  When  Newtxm  aaid, 
'*  Hypotheses  non  fineo/'  ne  did  not  mean  that  he  deprived  himself  of 
the  facilities  of  investigatiflfn  afforded  by  assuming  in  the  iimt  instanoe 


v^iat  he  hoped  ultimately  to  be  able  to  prove.     Without  such  asaosnp- 
tions,  science  could  never  Imve  attained  its  prasent  state:  they   are 
necessary  steps  in  die  progress  to  something  more  certain ;  and  nearly 
everything  whic^  is  now  theory  was  once  hypothesis.    Sven  in  purely 
experimental  science,  some  inducement  is  necessary  Ibr  trying  one 
experiment  rather  than  another ;  and  although  it  is  abstractedly  poeai* 
ble  that  aH  the  expenmenla  which  have  been  tried,  migJU  have  been 
produced  by  the  mere  desire  to  ascertain  what  would  hsqppen  in  certain 
drcumstanoes,  witibont  any  previous  conjecture  as  to  ^  result ;  yet 
in  point  of  Act  those  unobvious,  delicate,  aad  often  eumbroos   and 
tedious  processes  of  experiment,  which  have  thrown  most  lighit  upon 
the  genml  constitution  of  nature,  would  hardly  ever  have  been  unoer- 
taken  by  the  persons  or  at  the  time  they  were,  unless  it  had  ee^aaed 
to  dep^d  upon  them  whether  some  general  doctrine  ih*  theory  inriiicb 
had  been  suggested,  but  lyyt  yet  proved,  should  be  admitted  or  ikk. 
If  this  be  true  even  of  merely  experimental  iziquhry,  the  conversion  of 
experimental  into  deductive  truths  could  still  less  have  been  effected 
without  large  temporary  assistance  from  hypotheses.    The  prooeea  of 
tracing  regularity  m  ^y  complicated  and  at  imt  sight  coirfused  eet  of 
appearanoesi  is  necessarily  tentative :  we  begin  by  making  any  auppo- 
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tilioiit  ertoo  a  Mm  one,  to  see  wiat  cooBequooon  will  iaXkom  ftoa  it ; 

and  by  obsenring  how  tfaoBO  diior  firon  tlie  seal  phenoB»ena,^  we  kam 

what  ooiTeccions  to  Make  in  our  asBampdoo.    The  simpleBt  rappositioM 

which  aoomda  with  any  of  the  VKMt  cbvwm  &gu,  is  the  best  to  begin 

with ;  beeauio  its  conseqaeaeos  are  the  most  easily  traced.     This  ruda 

hypo^iesis  is  then  rudely  connected,  and  the  operation  repeated ;  and 

the  ooaqiarison  of  the  oonse^pences  deduciblo  mm  the  corrected  hypo* 

diesis,  with  the  obserted  SictB^  eaggesu  still  further,  correction,  until 

4he  deductive  leealto  are  at  last  made  to  tally,  with  the  phenomena. 

''Some  ftct,"  says  M.  Oontte,*  ''is  m  yet  little  understood,  or  som^ 

law  is  iwknown  s  we  fraaM  on  the  subject  an  hypothesis  as  accordant 

as  possible  with  die  whole  of  the  data  already  possessed;  and  the 

scienoey  being  thus  enabled  to  noTe  forwaxd  freely,  always  ends  by 

fea^ng  to  new  consequences  capable  of  ohsenrationy  which  either  con* 

1am  or  veililia,  me^niyocaily,  die  first  supositioiu"     Neither  induction 

nor  dedoedon,  he  jnatly  renwiics,  woula  enable  us  to  undentand  even 

the  simplest  phenomena,  "  if  we  did  not  often  commence  by  andolpf- 

ting  on  the  iiesnlls ;  by  omking  a  provisional  supposition,  at  first  essen- 

dafly  conjectural,  as  to  some  of  die  very  notions  which  consdtate  the 

final  object  of  dw  inqniry/'t     Let  any  one  watch  the  msaner  in  '^^duch 

he  himself  unravels  any  oomplioated  mam  of  evidence ;  let  him  observe 

how,  for  instance,  he  elicits  the  true  hiBtory  of  any  occurrence  from 

the  involved  statMnents  of  one  or  of  many  witnessest  he  will  find  thst 

he  does  not  take  all  die  items  of  evidence  into  his  mind  at  once,  and 

attempt  to  weave  them  tegecherx  the  human  faculties  are  not  eqiml  to 

such  an  undertaking :  he  extenparises,  fiom  a  few  of  the  puticulan, 

a  first  rude  theory  of  the  mode  m  which  die  ftcla  took  place,  and  dien 

IcMiks  at  the  other  statements  one  by  one,  to  try  whedier  diey  can  be 

feoonoiled  with  that  provisional  theory,  or  what  corre<uioiis  or  additions 

it  requires  to  make  tt  squsre  widi  them.    In  diis  way,  which,  as  M. 

Comte  remsrks,  has  some  resemblanoe  to  the  Methods  of  Approzima* 

don  of  mathemalicians,  we  airive^  by  means  of  hypodieses  at  condu* 

aiona  not  hypocfaetieaLI  . 

tAMttk  «xSoipis  oC  s  hfptmmU  hypoUwiM  socordiag  to  the  test  hare  laid  down,  M. 
Comte  cites  that  of  Brousaaia,  who,  proceeding  on  the  ipery  rational  principle  that  every 
iKararr  moat  originate  in  some  definite  p$it  or  other  of  the  organism,  noldlj  aasnmed  that 
eortaiD  Cavera,  wUdh  not  being  ksown  to  be  local  wew  ealM  eonatitntional,  had  their 
ohipa  ia  the  ameoua  membrane  of  the  alimentary  canal.  The  snppoeition  waa  indeed,  aa 
thefo  IB  strong  ground  to  believe,  erroneooa ;  but  he  was  iustifiea  m  making  it,  since  by 
d«kiciiig  the  eonsemiences  of  the  soppositiDn,  and  coraBaring  them  with  the  facts  of  those 
^^^mM^Aimm^  |i0  Bught  DO  ooitaiB  of  disproving  his  hypothesis  in  case  it  was  ill  feonded,  and 
nug^  expect  that  the  comparison  would  matorially  aid  him  in  framing  another  more  con- 
fonnable  to  the  phenomena. 

The  doetitoe,  now  nniversally  raeeftved,  that  the  eaith  is  a  great  natnral  magnet  with 
two  polee,  was  originaUy  an  hTpothesis  ot  the  celebrated  Gilbert. 

Another  hypothecs,  to  the  legitimacy  of  which  no  objection  can  lie,  and  one  which  ii 
^f«tl  ealenlated  to  ttght  the  path  of  scientilk:  inqnh^.  is  that  suggested  both  by  Dr.  Areott 
awrf  Sir  John  Herschel,  that  the  brain  is  a  voltaic  pile,  and  that  each  of  ita  pulaations  ii  a 
till  Iwign  of  eleetricity  through  the  system.  It  has  been  remarked  that  the  sensation  Mt 
bv  Use  hand  from  the  beating  of  a  bram.  or  even  of  the  great  arteries,  bears  a  strong  resem- 
bte&oe  to  a  voltaie  shock.  And  the  hypothesis,  if  followed  to  its  oonssiiuences,  mi^t 
afibevl  s  plausible  explanation  of  aiany  phyaological  lacU,  while  there  if  nothing  to  dis- 
eamvmee  the  hope  that  we  may  in  time  sofficiently  onderstaad  the  conditions  (M  voltaic 
^^nMomena  to  render  the  trath  of  the  hypothesis  amenahk  to  observaUon  and  experiment 
'^  Tb«  atteanpi  to  localise,  in  diflhrent  regieos  of  the  brain,  the  physical  organs  of  our  dif« 
j^ent  mental  heokim  and  propensitiee,  was,  on  the  part  of  ito  original  author,  a  strictly 
la^iUxaato  example  of  a  seisntiBc  hypothesis:  and  we  ought  not.  therefore,  to  blame  him 
gor  tlie  extremely  alight  grooads  on  which  he  often  proceeded,  in  an  operation  which 


999  unworuur. 

§  6.  It  is  perfectly  coDsistent  with  the  spint  of  the  melhod,  to 
in  this  provisional  manner  not  only  an  hypothesis  respectixig  the  law  of 
what  we  already  know  to  he  the  cause,  out  an  hypothesis  respecting 
the  cause  itself.  It  is  allowable,  usefol,  and  often  even  neoessary,  to 
begin  by  asking  ourselves  what  cause  may  have  produced  the  effect, 
in  order  that  we  may  know  in  what  directioo  to  look  out  for  evidence 
to  determine  whether  it  actually  did.  The  vortices  of  Descartes  would 
have  been  a  perfectly  legitimate  hypothesis,  if  it  had  been  possible,  by 
any  mode  of  exploration  which  we  could  entertain  the  hope  of  ever- 
possessing,  to  bring  the  question^  whether  such  vortices  exist  or  ixyt, 
within  the  reach  of  our  obaervinff  faculties.  The  hypothesis  was  vicious, 
simply  because  it  could  not  lead  to  any  course  of  investigation  capable 
of  converting  it  fixnn  an  hypotbeais  into  a  proved  fact.  The  prevailing 
hypothesis  of  a  luminiferotts  ether  I  cannot  but  consider,  with  H.  Comte» 
to  oe  tainted  with  the  same  vice.  It  can  never  be  brought  to  the  teat 
of  observation,  because  the  ether  is  supposed  wanting  in. all  the  proper* 
ties  by  means  of  which  our  senses  take  cognisance  of  external  phe* 
nomena.  It  can  neither  be  seen,  heard,  smelt,  tasted,  nor  toucaed. 
The  possibility  of  deducing  from  its  supposed  laws  a  considerable 
number  of  the  phenomena  of  light,  is  the  sole  evidence  of  its  existence 
that  we  have  ever  to  hope  for;  and  this  evidence  cannot  be  of  the 
smallest  value,  because  we  cannot  have,  in  the  .case  of  such  an  hypoth- 
esis, the  assurance  that  if  the  hypothesis  be  false  it  must  lead  to  residts 
at  variance  with  the  true  facts. 

Accordingly,  most  thinkers  of  any  degree  of  sobriety  allow,  that  an 
hypothesis  of  this  kind  ia  not  to  be  received  as  probably  true  because 
it  accounts  for  all  the  known  phenomena;  since  this  is  a  condition 
often  fulfilled  equally  well  by  two  conflicting  hypotheses ;  and  if  we 
give  ourselves  the  license  of  inventing  the  causes  Uiemselves  as  weD  as 
meir  laws,  a  person  of  fertile  imag^mation  might  devise  a  hundred 
modes  of  accounting  fer  any  given  fact,  while  there  are  probably  « 
thousand  more  whidi  are  equally  possible,  but  which,  for  want  of 
anvthing  analogous  in  our  experience,  our  minds  are  unfitted  to  con« 
ceive.    ^ut  it  seems  to  be  thought  that  an  bypothesiB  of  the  sort  in 
question  is  entitled  to  a  more  favorable  z-eception,  if  besides  account- 
ing fer  all  the  facts  previously  known,  it  has  led  to  the  anticipation  and 
Srediction  of  others  which  experience  afterwards  verified;  as  the  un* 
ulatory  theory  of  light  led  to  the  prediction,  subsequently  realized  by 
experiment,  that  two  luminous  rays  might  meet  each  other  in  such  a 
manner  a9  to  produce  darkness.    Such  predictions  and  their  fiilfilment 
are,  indeed,  well  calculated  to  strike  the  ignorant  vulgrar,  whose  faitfa 
in  science  rests  solely  upon  similar  coincii^nces  between  its  prophe- 
cies and  what  comes  to  pass.    But  it  is  strange  that  any  ccMisiderable 
stress  should  be  laid  upon  such  a  coincidence  by  scientific  thinkers.     If 
the  laws  of  the  propagation  of  light  accord  with  those  of  the  vibra* 

could  only  be  tentative,  thoiiffh  we  may  regret  that  materiala  1>Bre]y  enffident  for  m  lint 
rude  hypolheaia  ahoold  haire  been  luwtily  Worked  up  b^  bis  soccessora  into  tbe  Tain  setn- 
blance  of  aacienee.  Whateyer  there  maybe  ofreabtyin  the  connexion  between  the 
0ca]e  of  mental  endowmenta  and  the  Tariooa  degreea  oC  complication  in  the  ceiohial  syvtoBi 
(and  that  there  ia  eome  auch  connexion  comparative  anatomy  aeemi  atrongly  to  iudicatfe) 
it  waa  in  no  other  way  td  likely  to  be  brought  to  light  aa  by  naming,  in  the  first  inataxkce' 
an  hmtheiia  aimilar  to  that  of  OalL  But  the  verification  of  any  auch  hypotheaia  is  at! 
tended,  from  tbe  peculiar  nature  of  the  phenomena,  with  difficuhiea  which  phreaolo^iats 
have  not  hitherto  ahown  themaeWea  even  competent  to  appreciate,  much  leaa  to  ovww 
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tioBB  of  an  eloBtic  fluid  in  aa  many  remecta  aa  is  necessary  to  make  tho 
hypotheaia  a  plausible  explanation  ot  all  or  most  of  the  phenomena 
kiiown  at  the  tune,  it  is  nothing  strange  that  they  should  accord  with 
each  othm:  in  one  respect  more.  Though  twenty  such  coincidences 
should  occur*  they  would  not  prore  the  reality'  of  thoundulatory  ether; 
it  would  not  follow  that  the  phenomena  of  light  were  results  of  the  laws 
of  ehiatic  fluids,  but  at  most  that  they^  are  governed  by  laws  in  some 
measure  analogous  to  these ;  which,  we  may  observe,  is  already  cer- 
tain, from  the  fact  that  the  hypothesis  in  question  could  be  for  a  mo- 
ment tenable.  There  are  many  such  harmonies  running  through  the 
laws  of  phenomena  in  other  respects  radically  distinct.  The  remark- 
able reeemblanoe  between  the  laws  of  light  and  many  of  the  laws  of 
heat  (while  others  are  to  remarkably  difierent),  is  a  case  in  point. 
There  is  an  extraordinary  similarity  nmning  through  the  properties^ 
eonudered  generaUy,  of  certain  substances,  as  chlorine,  iodine,  and 
brome,  or  sulphur  and  phosphdrus ;  so  much  so  that  when  chemists 
discover  any  new  property  of^the  one,  they  not  only  are  not  surprised, 
but  expect,  to  find  that  the  other  or  others  have  a  property  anfuogous 
to  it.  But  the  hypothesis  that  chlorine,  iodine,  and  brome,  or  that 
sulphur  and  phosphorus,  are  the  same  substances,  would,  no  doubt, 
he  quite  inadmissible. 

I  do  not,  like  M.  ComtBt  altogether  condemn  those  who  employ  them- 
selves in  working  out  into  detail  this  sort  of  hypotheses;  it  is  useful  to 
ascertain  what  are  the  known  phenomena  to  the  laws  of  which  those 
of  the  sulject  of  inquiry  bear  the  greatest,  er  even  a  great  analogy, 
Bmce  this  may  suggest  (as  in  the  case  of  the  luminiferous  ether  it  ac- 
tually did)  experiments  to  determine  whether  the  analoey  whidi  goes 
so  Hue  does  not  extend  still  further.     But  that  in  doing  this,  men  should 
imagine  themselves  to  be  seriously  inquiring  whedier  the  hypothesis  of 
an  ether,- an  electric  fluid,  or  the  like,  is  true ;  that  they  should  fancy 
it  possible  to  obtain  the  assurance  that  the  phenomena  are  produced 
in  that  way  and  no  other ;  seems  to  me,  I  confess,  as  unworuiy  of  the 
present  improved  conceptions  of  the  methods  of  physical  sdence,  as  it 
does  to  M.  Comte.    And  at  the  risk  of  being  charged  with  want  of 
modesty,  I  cannot  help  expressing  astonishment  that  a  philosopher  of 
the  extraordinary  attamments  of  Mr.  Whewell,  should  have  written  an 
elaborate  treatise  on  the  {^ilosophy  of  induction,  in  which  he  recog^ 
mzes  absolutely  no  mode  of  induction  except  that  of  trying  hypothesis 
after  hypothens  until  one  is  found  which  fits  the  phenomena ;  which 
one,  vrfaen  found,  is  to  be  assumed  as  true,  with  no  other  reservation 
than  that  if  on  reexamination  it  should  appear  to  assume  more  than  is 
needful  for  explaining  the  phenomena,  ue  superfluous  part  of  the  as- 
sumption should  be  cut  off.    It  is  no  exaggeration  to  say  that  the  pro- 
cess which  we  have  described .  in  these  few  words,  is  the  beginning, 
middle,  and  end  of  the  philosophy  of  induction  as  Mr.  Whewell  con- 
eeives  it.    And  this  without  the  slightest  distinction  between  the  cases 
in  vrhicli  it  may  be  known  beforehand  that  two  different  hypotheses 
cannot  lead  to  die  same  result,  and  those  in  which,  for  aught  we  can 
ever  know,  the  range  of  suppositions,  all  equally  consistent  with  the 
phenomena,  may  be  infinite. 

§  7.   It  is  necessary,  be&re  quitting  the  subject  of  hypotheses,  to 
g„3^  .«^  U.e  .ppe.x«««  of  ^aectbg  «p<«  the  pMo«^H^ 


tainty  of  several  hnaches  of  j)byBieal  inqmiy,  whidi,  altliattgli  only  in 
tfieir  inikncy,  I  hold  to  be  strictly  inductiye.  There  is  a  great  wEet* 
ence  between  tnrenthig  laws  of  nature  to  account  for  classes  of  phe- 
nomena, and  merely  endeavoring,  in  oonformity  with  known  laws,  to 
coBJecture  w^at  collocations,  now  gone  by,  may  hKve  given  bitth  td 
individual  iacts  still  in  eidstence.  The  latter  is  tlie  strictly  legitimate 
operation  of  inf^nring  from  an  observed  effect,  the  existence,  in  time 
past,  of  a  cause  similar  to  th^t  by  which  we  know  it  to  be  produced  in 
all  cases  in  which  we  have  actual  experience  of  its  origin.  This,  for 
example,  is  the  scope  of  the  inquiries  of  geology ;  and  ihej  are  no 
more  illogical  or  visionary  than  judicial  mquiries,  wlii<^  also  aim  at 
discovering  a  past  event  by  inference  from  tiiose  of  its  effects  whidi 
still  subsist.  As  we  can  ascertain  whether  a  man  vraff  murdered  or 
died  a  natural  >deatfa,  from  the  indications  exhibited  by  the  corpse, 
the  presence  or  absence  of  signs  of  struggiin?  on  the  ground  or  on  the 
adjacent  objects,  the  marks  of  blood,  the  !K>otsteps  of  the  aupposed 
murderers,  and  so  on,  proceeding  throughout  upon  uniibrmides  aacer* 
tained  by  a  perfect  induction  without  any  mixture  of  hypothesis;  so  if 
we  find,  on  and  beneath  the  surfeice  of  our  phmet,  masses  exactly 
similar  to  deposits  from  water,  or  to  results  of  the  cooling  of  matter 
melted  by  fire,  we  may  justly  conclude  that  such  has  been  flieir  origin; 
and  if  the  effects,  though  similar  in  kind,  are  on  a  far  larger  scale  than 
ally  vdiich  are  produced  now,  we  may  rationally,  and  without  hypodi- 
esis,  conclude  mat  the  causes  existed  fcmnerly  vrith  greater  intensity. 
Further  than  this  no  geologist  of  authority  has,  since  the  rise  of  the 
present  enlightened  school  of  geological  speculation,  attempted  to  go« 

In  many  ffeologrical  inquiries  it  doubtless  happens,  that  although  the 
hiws  to  which  the  phenomena  are  ascribed  are'  known  laws,  and  the 
agents  known  aeents,  those  agents  are  not  knovm  to  have  been  prea- 
ent  in  the  particular  casa.     Thus  in  the  speculation  respectine  the 
igneous  origin  of  trap  or  gruiite,  the  feet  does  not  admit  of  direct 
proof,  that  those  substances  have  been  actually  subjected  to  intense 
neat.    .But  the  same  thing  might  be  said  of  all  judicial  inquiries  wliidi 
proceed  upon  circumstantial  evidence.    We  can  conclude  that  a  man 
was  murdered,  ahhough  it  is  not  proved  by  the  testimony  of  eye-wit- 
nesses that  a  man  vriio  had  the  mtention.c^  murdering  him  was  present 
on  the  spot    It  is  enough  if  no  other  known  cause  could  have  gener- 
ated the  eflbcts  shown  to  have  been  produced.    And  so,  in  geology, 
it  is  enough  that  no  other  known  agent  than  heat  could,  according  to 
any  known  law,  have  produced  the  unstratified  rocks,  while  there  ia 
Che  strongest  reason  to  believe  that  any  terrestrial  agent  capable  o£ 
operating  on  so  large  a  scale  would  not  have  remained  unknown. 

The  celebrated  speculation  of  Laplace,  now  very  generally  received 
as  probable  by  astronomers,  concerning  the  origin  of  the  earth  and 
planets,  participates  essentially  in  the  strictly  inductive  charact^  of 
modem  geological  theorr.    The  speculation  is,  that  the  atmosphere  of 
the  sun  originally  extended  to  the  present  limits  of  the  solar  aystetn  ; 
fixmi  which,  by  me  process  of  coolmg,  it  has  contracted  to  its  present 
dimensions;  uid  since,  by  the  general  principles  of  mechanics,   the 
rotation  of  the  sun  and  of  its  accompanying  atmosphere  must  increaae 
in  rapidity  as  its  volume  diminishes,  the  increased  centrifugal   force 
generated  by  the  more  rapid  rotation,  overbalancing  the  action  oF  grav- 
itation, would  cause  the  sun  to  abandon  successive  ringa  of  vaporona 


matter,  wbich  are  supposed  to  have  condensed  by  cooling,  and  to  have 

become  our  planets.     There  is  in  this  theory  no  unknown  substance 

introduced  upon  supposition,  nor  any  unknown  property  or  law  ascribed 

to  a  known  substance.     The  known  laws  of  matter  authorize  us  to 

suppose  that  a  bodjr  which  is  constantly  giving  out  §o  large  an  amount 

of  beat  as  the  sun  is,  must  be  progressively  cooling,  and  that  by  the 

process  of  cooling  it  mnat  oontract;  if,  cherefoce,  we  endeavor,  from 

the  present  state  of  that  LuxniBary,  to  infer  its  staite  in  a  time  long  past, 

we  must  necessarily  suraose^that  its  atmosphere  extended  much' for* 

tber  than  at.pfesent»  and  we  are  entitled  (o  suppose  that  it  extended  as ' 

&r  as  we  can  trace  those  ege^cts  which  i>  wonta  naturally  leave  behind 

k  oa  retiiu^ ;   and  such  the  planets  ore.     These  auppositions  beii^ 

made,  it  followa  finom  known  laws  t}iat  successive  zones  of  the  solsor 

atmosphere  would  be  abandoned ;  that  these  would  continue  to  revohre 

Touid  the  aun  with  the  same  velocity  as  vrhen  they  formed  part  of  his 

substanoe ;  and  that  they  would  cool  down,  long  befoire  the  sun  hin- 

selC  to  any  given  temperature,  and  oonaequently  to  that  at  which  die 

creater'  part  of  the  vuwrons  aMlSer  of  whidi  they  connsted  would 

become  liquid  or  solid.     The  known  law  of  gravitation  would  then 

cause  them  to  agglomerate  in  masses,  which  wmld  assume  the  Bha|»e 

wr  planets  actually  eidiibit;  wonld  aoquixe,  eadi  round  ks  own  axiSy 

s  rotatory  movement ;  and  would  in  that  state  xev<^e,  as  the  planets 

actaaHy  ao,  about  the  son,  in  the  same  diiectioB  with  d^e  sun's  rota- 

tisD,  but  with  less  velocity,  and  each  of  them  in  the  same  petiole  time 

which  the  sun's  rotation  occupied  when  his  atmosphere  extended  te 

that  point ;  and  dus  also  M.  Comte  has,  by  die  necessary  etdculationSy 

_  ^    •         1^1^  •»!  •  ^    •  M  »•      "^        *•  A      rra  •      ^i_ 

MA^rtttiiMMi  ^nnAtniAvnt'nin  AATtmit  Mmnll  fimifai  or  tktvtn  *       I  riAVMia  Ihim 

b  Lafrfaoe'a  theory,  nothing  hypothetical :  it  is  an  examj^  of  legidmitte 

fessoDing  from  a  present  effect  to  its  past  cause,  according  to  the  known 

laws  of  diat  cause ;  it  aasmnee  nothing  more  than  that  objects  whidi 

iea]ly  exist,  obey  the  laws  which  are  mown  to  be  obeyed  by  dl  ter- 

xeatnal  objects  resemUing  them.    The  theoiy  dierefore  is,  as  I  have 

said,  of  a  similar  character  to  the  theories  of  geologists ;  inferior  te 

them  in  certainty,  in  about  the  same  ratio  as  those  axe  inferior  to  facts 

ooadnaiveiy  established  by  a  judicial  inquiry.    For,  the  uncertainty 

wheAer  the  lawa  of  nature  which  prevail  on  our  eardi  prevail  in  the 

whole  solar  system,  is  about  ebaal  to  the  uncertainty  whether  the  laws 

which  prevail  in  our  earth  to<Cay  prevailed  there  a  thousand  ages  ago. 

Laplace's  tiieoiy  vequires  both  these  assumptions,  geology  the  latter 

only,  asid  judicial  inquiries  reqmre  neither.t 

•  Omtv  4lf  l»*>biwpftM /Viiinf,  n.,  pp.  378-383. 

t  See,  for  an  intevesting  expontixm  of  Hub  theoiy  of  LtpUce,  the  AnkUmiun  ^  tkt 
BmmUf  hj  ProfeMor  Nichol,  m  Glissow;  a  tNX>k  profesiedlj  popular  rather  than  scien 
ttte,  Imt  tae  fnodBctioaof  a  thinker  who,  both  in  tlua  and  in  other  departmeati,  ae  capable 
rfiBBck  moce  than  ^B^^ly  espoiiMiins  ths  apfcnlatiwis  of  his 


CHAPTER  XV. 

OF  FBOORIMTB  EFFBCTB;  AND  OF  TAB  CONTINVSD  ACHON  OF  CAUSES. 

§  1.  In  the  last  four  chapters,  we  have  traced  the  general  oudmeB 
of  the  theory  of  the  generation  of  derivative  laws  fix>m  ultimate 
on^s.  In  the  present  chapter  our  attention  will  be  directed  to  a 
particular  case  of  the  derivation  of  laws  from  other  laws,  but  a  case 
BO  general,  and  so  important,  as  not  only  to  repay  but  to  require  a 
separate  examination.  This  is,  the  case  of  a  complex  phenomenon 
resulting  from  one  simple  law,  by  the  continual  addition  of  an  effect  to 
itsel£ 

There  are  some  phenomena,  some  bodily  sensations  for  example, 
which  are  essentially  instantaneous,  and  whose  existence  can  only  be 
prolonged  by  the  prolongation  of  the  existence  of  the  cause  by  which 
they  are  produced.    But  most  phenomena  are  in  their  own  nature 
permanent ;  having  beffun  to  exist,^  they  would  exist  for  ever  unless 
some  cause  intervened  having  a  tendency  to  alter  or  destroy  them. 
Such,  for  example,  are  all  the  &cts  or  phenomena  which  we  call  bodies. 
Water  once  produced,  will  not  of  itself  relapse  izito  the  state  of  hydro- 
gen and  oxygen;  such  a  change  requires  some  agent  having  the  power 
of  decomposing  the  compound.     Such,  again,  are  the  poeitions  in 
space, ,  and  the  movements,  of  bodies.     No  object  at  rest  alters  its 
position  without  the  intervention  of  some  conditions  extraneous  to 
Itself;  and  when  once  in.  motion,  no  object  returns  to  a  state  of  rest, 
or  alters  either  its  direction  or  its  velocity,  unless  some  new  external 
conditions  are  superinduced.    It,  therefore,  perpetually  happens  that 
a  temporary  cause  ffives  rise  to  a  permanent  effects    The  contact  of 
iron  with  moist  air  tor  a  few  hours,  produces  a  rust  which  may  eadnre 
for  centuries ;  or  a  projectile  force  which  launches  a  cannon  ball  into 
space,  produces  a  motion  which  would  continue  for  ev^  unleaa  some 
other  force  counteracted  it. 

Between  the  two  examples  which  we  have  here  given,  thei«  is  a 
difference  worth  pointing  out.    In  the  former,  (in  wmch  the  phenom* 
enon  produced  is  a  substance,  and  not  a  motion  of  a  substance,) 
since  toe  rust  remains  for  ever  and  unaltered  unless  some  nevr  cause 
supervenes,  we  may  speak  of  the  contact  of  air  a  hundred  yeax»  ago 
as  even  the  proximate  cause  of  the  rust  which  has  existed  from  that 
time  until  now.     But  when  the  effect  is  motion,  which  is  itself  a  change, 
we  must  use  a  different  language.     The  permanency  of  the  e^ct  is 
now  only  the  permanency  of  a  series  of  changes.     The  second  foo^ 
or  inch,  or  mile  of  motion,  is  not  the  mere  prolonged  duration  of 
the  first  footf  or  inch,  or  mile,  but  another  fact  which  succeeds,  and 
which  may  in  some  respects  be  very  unlike  the  former,   since   it 
carries  the  body  through   a  different  region  of  space.      Now,    the 
original  projectile  force  which  set  the  body  movmg  is  the    t-etmate 
cause  of  all  its  motion,  however  long  continued,  but  the  proa^inuite 
cause  of  no  motion  except  that  which  took  place  at  the  firat  instant. 
The  motion  at  any  subsequent  instant  is  proximately  caused  by  the 
motion  which  took  place  at  the  instant  preceding.    It  ia    on  that, 
and  not  on  the  origmal  moving  cause,  that'  the  motion  at  any  given 
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momeiit  depends.  For,  suppose  that  the  body  passes  tlirotigb  some 
resistiiig  medium,  which  partially  counteracts  the  eflfect  of  the  original 
impulse,  and  by  so  doing  retards  the  motion:  this  counteraction  (it 
needs  scarcdy  here  be  repeated)  is  as  strict  an  example  of  obedience 
to  the  law  of  the  impulse,  as  if  the  body  had  gone  on  moving  with  its 
original  Telocity  ;  but  the  motion  which  results  is  different,  beine  now 
a  compound  of  die  effects  of  two- causes  acting  in  contrary  directions, 
instead  of  the  one  effect  of  one  cause.  Now,  what  cause  does  the 
body  obey  in  its  subsequent  motion  1  The  original  cause  of  motion^ 
or  the  actual  motion  at  die  preceding  instant  1  The  latter :  for  when 
the  object  issues  from  the  ^[esisting  medium,  it  continues  moving  not 
with  its  original,  but  widi  its  retazded,  velocity.  The  motion  having 
once  been  diminished,  all  that  which  follows  is  diminiBhed.  The 
effect  changes,  because  the  cause  whidi  it  really  obevs,  the  proximate 
cause,  the  real  cause  in  fact,  has  changed.  This  principle  is  recognized 
by  mathematiciaas  when  they  enumerate  among  the  causes  by  which 
the  motion  of  a  body  is  at  any  instant  determined,  the  force  gmeraUd 
by  the  previous  motion;  an  expression  which  would  be  absurd  if 
taken  to  imply  that  this  "  force"  was  an  intermediate  link  between  die 
cause  and  uie  effect,  but  which  really  means  only  ^e  previous  modon 
itself^  considered  as  a  cause  of  further  motion.  We  must,  therefore, 
tf  vre  would  speak  with  perfect  precision,  consider  each  link  in  die 
succession  of  motions  as  the  effect  of  the  link  preceding  it.  But  i( 
for  the  convenience  of  discoune,  we  speak  of  the  whole  series  as  one 
effiscty  it  must  be  as  an  efifect  produced  by  die  original  impelling  force; 
a  permanent  effect  produced  by  an  instantaneous  cause,  and  possessing 
the  property  of  self-peipotuation. 

Let  us  now  suppose  that  die  original  agent  or  cause,  instead  of 

being  instantaneous,  is  permanent.     Whatever  effect  has  been  pro- 

dnced-  up  to  a  given  time,  would  (unless  prevented  by  the  intervention 

of  some  new  cause)  subsist  permanendy,  even  if  the  cause  were  to 

perish.     Since,  however,  die  cause  does  not  perish^  but  continues  to 

exist  and  to  operate,  it  must  go  on  producing  more  and  more  of  the 

effect',  and  instead  of  an  uniform  effect,  we  have  a  progressive  aeries 

of  effects,  arising  from  the  accumulated  influence  of  a  permanent  cause. 

ThoB,  the  contact  of  iron  widi  the  atmosphere  causes  a  portion  of  it  to 

rust ;  and  if  the  cause  ceased,  the  ■  effect  already  produced  would  be 

permanent,  but  no  further  effect  would  be  addeo.     If,  however,  the 

cause,  namely,  exposure  to  moist  air,  continues,  more  and  more  of  the 

iron  becomes  rusted,  until  it  is  aU  converted  into  a  red  powder,  when 

one  o£  die  conditions  of  die  production  of  rust,  namely,  the  presence 

of  anoxidixed  iron,  has  ceased,  and  the  effect  cannot  any  longer  be 

produced.     Again,  the  earth  causes  bodies  to  foil  towards  it,  that  is, 

the  exifltence  of  the  earth  at  a  given  instant,  causes  an  unsupported 

body  to  move  towards  it  at  the  succeeding  instant :  and  if  the  eardi 

were  instandy  annihilated,  as  much  of  the  effect  as  is  already  produced 

would,  continue ;  the  object  would  go  on  moving  in  the  same  direction, 

with  iiB  acquired  velocity,  until  intercepted  by  some  body  or  deflected 

by  some  other  force.     The  earth,  however,  not  being  annihilated,  goes 

on   producing  in  the  second,  instant  an  effect  sinular  and  of  equal 

ajDOiaot  to  the  first,  which  two  effects  being  added  togedier,  there 

results  ^01  accelerated  velocity ;  and  this  operation  being  repeated  at 

each  successive  instant,  the  mere  permanence  of  the  cause,  although 


wkhoul  lAomaMy  nve«  ride  toa  conataBt  piogreisWe  iBcveaM  of  the 
•Sect,  so  kag  bb  all  the  ccmdidoiiB,  negative  and  positive,  of  the  pro* 
ductioii'  of  diat  eflOMt  continue  to  be  realised. 

It  must  be  obvioua  tbet  this  state  of  things  is  merely  a  caee  of  the 
CompositioB  of  Cauaea.    A  cause  which  oondnuea  in  acdon,  must  on 
a  strict  anal  jaia  be  considered  as  a  number  of  causes  exactly  simOar, 
Bttcce^ively  introduced,  and  producing  by  their  combination  the  aum 
of  the  effecta  whicb  they  would  severaSy  produce  if  they  acted  aingly. 
The  progreaatve  nwting  of  the  iron  is  m  strictness  the.  sum  of  the 
eflbcts  of  many  pardeles  of  air  acting  in  succession  upon  correspond- 
iBg  particles  of  uron.     The  continued  action  of  the  earth  upon  a  railing 
body  is  equivident  to  a  series  of  forces,  applied  in  successive  instants, 
each  tending  to  produce  a  certain  constant  quantity  of  motion :  and 
the  motion  at  eaeb  instant  is  due  sum  of-  the  effecta  of  the  new  force 
applied  at  the  preceding  instant,  and  of  the  motion-  already  aequired. 
In  each  instant,  a  ficesh  effect  of  which  gravity  is  Ae  proximate  cause, 
is  added  to  the  efibct  of  which  it  was  the  remote  cauae :  or  (to  oxpieaa 
the  same  thing  in  another  manner)  theeflbct  produced  by  tke  earth's 
influence  at  the  inatant  last  elapsed,  is  added  to  the  sum  of'die  effects 
of  which  the  remote  causes  were  the  influences  exerted  by  the  earth 
at  all  the  previous  instants  since  the  motion  began.     The  caae,  there* 
fSxre,  comes  under  the  principle  of  a  concurrence  of  caoaea  producing 
an  eflbct  equal  to  the  sum  ot  their  separate  effecta.    But  aa  die  eaiiaea 
come  into  play  not  aB  at  once,  but  succeasively,  and  aa  the  effect  at 
each  instant  is  the  sum*  of  the  effects  of  those  causes  only  which  have 
oome  into  action  up  to  that  instant,  the  result  assumes  the  fbnn  of  an 
ascending  series;  a  succession  of  sums,  each  nvater  than  that  which 
preceded  it ;  .and  we  have  dius  a  progressive  effisct,  &om  the  oondnued 
acdon  of  a  cause. 

Since  the  contifhuance  of  the  cause  influences  the  effect  only  by 
adding  to  its  quantity,  and  since  the  addition  takes  place  according  to 
a  flxea  law  (equal  quantities  in  equal  dmes),  the  result  is  capable  ol 
being  computed  on  mathematical  principles.     In  fact,  this  case,  being 
that  of  inmiiteeimal  increments,  is  precisely  the  ca^e  which  the  differ* 
ential  calculua  was  invented  to  meet.     The  quesdons,  what  elfect  wiH 
result  from  the  continual  addidon  of  a  given  cause  to  itself  Y  and,  what 
anaount  of  the  cause,  being  continually  added  to  itaelf,  will  producse  a 
given  amount  of  the  effect  ?  are  evidendy  mathematical  quesdons,  and 
to  be  treated,  therefore,  deductively.     If,  as  we  have  seen,  casea  of  the 
Composition  of  Causes  are  seldom  ada|3|ted  for  any  other  than  deduc^ 
dve  mvesttgation,  diis  is  especially  true  in  die  case  now  examined,  the 
oontittuai  composidon  of  a  cause  with  its  own  previous  effects ;   ainoe 
such  a  case  is  peculiarly  amenable  to  the  deducdve  mediod,  while  the 
ufeMbsdnguisfaaDle  manner  in  which  the  effects  are  blended  with   one 
another  and  with  die  causes,  must  mak^  the  treatment  of  such  aa 
instance  experimentally,  sdU  more  chimerical  dian  in  any  odier 


§  2.  We  shall  next  advert  to  a  rather  move  intricate  opetaiioa  oF  tiie 
same  principle,  namely,  when  the  cause  does  not  merely  coatliniao  in 
action^  but  undergoes,  dnrino:  the  same  time,  a  progressive'  cham^ie  iu* 
those  of  its  eheumstanoes'  which  contribute  to  detemane  the  eflber«      In 
due  case,  as  in-  dm  fonaer,  the  Dotal  eflbct  goes  on  arcmmilaclnj^,  b^ 
the  ooDtmuair  addidon  of  a  fi«h  effect  m  that  ait«adypradboed,*bat 
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It  w  no  loqger  hj  the  additton  of  eqoat  quantitiBS  in  equal  tnneB ;  the 
quantities  added  are  unequal^  and  even  the  quality  may  now  be  diffeiw 
euL  If  the  change  in  the  stale  of  the  permanent  oanse  he  progressiTe, 
the  effiact  will  go  through  a  double  series  of  changes^  arising  partly 
finom  the  accumulated  action  of  the  cause,  and  partly  firom  the  changes 
in  its  action.  The  effect  is  still  a  pn^reaaive  effect,  produced,  how* 
ever,  not  by  the  mere  eentinoaiice  of  a  cause,  but  by  its  continuance 
and  its  progresstvenets  combined. 

A  familiar  example  is  afforded  by  the  increase  of  the  temperature 
as  summer  advances,  that  is,  as  the  sun  draws  nearer  to  a  vertical 
position,  9Bd  lemains  a  greater  number  of  hours  above  the  horizon^ 
This  instance  exemplifies  in  a  very  interesting  manner  the  twofold 
operation  on  the  effect,  arising  frqm  the  continuance  of  the  cause  and 
mun  its  progresnve  change.  When  once  die  sun  has  come  near 
aaottgh  to  the  xenith,  and  remains  above  the  horizon  long  enough,  to 
give  more  warmth  during  one  diurnal  rotation  than  the  counteracting 
cause,  the.  earth's  radiation,  can  carry  off,  die  mere  continuance  of  the 
cause*  would  piogreanvely  increase  tne  effect,  even  if  the  sun  came  no 
neaxer  and  die  days  grew  no  longer ;  but  in  addition  to  this,  a  change 
takes  place  in  the  accidents  of  me  cause  (its  series  of  diurnal  posi- 
tions), tending  to  increase  the  quantity  of  liie  effect.  When  the  sum* 
•mer  solstice  hss  passed,  the  progressive  change  in  the  cause  begins  to 
take  place*  the  reverse  way^  but,  for  some  time,  the  accunmlating 
effect  of  the  mere  continoance  of  the  cause  exceeds  the  effect  of  the 
changes-  in  it,,  and  the  temperature  continues  to  increase. 

Again,  the  motions  of  a  planet  are  a  progressive  effect,  produced 
by  causes,  at  once  permanent  and  progressive.     The  orbit  of  a  planet 
is  detenmned  (omitting  pertarbetions)  by  two  causes ;  first,,  the  action 
of  the  oentral  body,  a  permanent  cause,  which  alternately  increases 
and  diminishes  as  the  piaaet  draws  nearer  to  or  goei  furdier  firom  ita 
perihelion,  and  which  acts  moreover  at  every  point  in  a  different  diieo* 
tion;  and,  secondly,  the  tendency  of  the  planet  to  continue  moving  in 
the  direction  and  with  the  velocity  which  it  has  already  aoquired^^ 
This  force  also  grows  greater  as  the  planet  draws  nearer  toits  perihe- 
lion, because  as  it  does  so  its  vdocity  increases-;  and  less,  as  it  recedes 
fiom  its  perihelion :  and  this  force  as  well  as  the  other  acts  at  each  point 
in  a  different  direction,  because  at  every  point  the  action  of  the  centrai' 
force,  by  deflecting  the  planet  from  its  previous  direction,  alters  die 
iine  in  which  it  tends  to  continue  moving.     The  motion  at  each  instant 
is  determined  by  the  amount  and  direction  of  the  motion  and  the 
aasoiuit  and  dicectian  of  the  Sim's  action  at  the  previous  instant :  and 
if  ire  speak  of  the  entire  revolution  of  the  planet  as  one  phenomenon 
(vrhk^  as  it  is  periodical  and  similar  to  itself,  we  often  find  it  conve*- 
nient  to  do),  that  phenomeBoh  is  the  progressive  effect  of  two  perma- 
nent and  progressive  causes^  die  central  fme  and  die  acquired  motion. 
Those  causes  happening  to  be  progressive  in  die  particular  way  whieh 
is  rnlltfrdf  periodical,  dieefeet  neeeeBariiy  'lAa  too;  because,  the  quan- 
tities^ to  be  added  tosetftier  retutning  in  a  refrnlar  order,  the  same  sume 
muea  also  reg«ih»ly^fm^        ^  ^ 

Thsftexaii^pie  iS' well:  worthy  of  oonsideratibn  alsoin  anodief  lespest; 
Although  the  causes  themsehres  are  permaneac,  and  independent  of  all 
ceiuiicions  knownr  ta^ns,  the  changes:  which  take  pteee  in  the  qeaMitiev 

^axttactunHy  caused  by  tiMcpenodieal^chaiB|feii 
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in  the  effects.  The  causes,  as  they  exist  at  tny  moment,  having  pro- 
duced a  ceitain  motion,  that  motion,  becominffitself  a  cause,  reacts  on 
the  causes,  and  produces  a  change  in  them.  Bj  altering  the  distance 
and  direction  of  the  central  body  relatively  to  the  planet,  and  the  direc- 
tion and  quantity  of  the  tangential  force,  it  alters  the  elements  which 
determine  the  motion  at  the  next  succeeding  instant.  This  change 
renders  the  next  motion  somewhat  different ;  and  this  difference,  by  a 
fresh  reaction  upon  the  causes,  renders  the  next  motion  still  more  dif- 
ferent, and  so  on.  The  original  state  of  the  causes  might  have  been 
such,  that  this  series  of  actions  modified  by  recLctions  would  not  have 
been  periodical  The  sun's  action,  and  the  original  impelling  force, 
might  have  been  in  such  a  ratio  to  one  another/that  the  reaction  of  the 
effect  would  have  been  such  as  to  alter  the  causes  more  and  more, 
widiout  ever  bringing  them  back  to  what  they  were  at  any  former 
time.  The  planet  would  then  have  moved  in  a  parabola,  or  an  hyper- 
bola, curves  not  returning  mto  themselves.  The  quantities  of  the  two 
forces  were,  however,  originally  such,  that  the  successive  reacti<Mis  of 
the  eflfect  bring  back  the  causes,  after  a  certain  time,  to  what  they  were 
before  ;  and  from  that  time  all  the  variations  continue  to  recur  again 
and  again  in  the  same  periodical  order,  and  must  so  continue  while  the 
causes  subsist  and  are  not  counteracted. 

§  3.  In  all  cases  of  progressive  effects,  whether  arising  from  die  ac- 
cumulation of  an  unchanging  or  of  changing  elements,  there  is  an  uni- 
formity of  succession  not  merely  between  the  cause  and  the  eflfect,  bat 
between  the  first  stages  of  the  effect  and  its  subsequent  stages.  That 
a  body  in  vacuo  falls  sixteen  feet  in  the  first  second,  forty-eight  in  the 
second,  and  so  on  in  the  ratio  of  the  odd  numbers,  one,  three,  five,  Ace., 
is  as  much  an  uniform  sequence  as  that  when  the  supports  are  removed 
the  body  &lls.  The  sequence  of  spring  and  summer  is  as  regular  and 
invariable  as  that  of  the  approach  of  the  sun  and  spring :  but  we  do 
i|Qt  consider  spring  to  be  the  cause  of  suipmer,  it  is  evident  that  they 
are  both  effects  of  the  increased  heat  received  from  the  siin,  and  if  that 
cause  did  not  exist,  spring  might  continue  for  ever,  without  having 
the  slightest  tendency  to  produce  summer.  As  we  have  so  often  le- 
marked,  not  the  conditional,  but  the  unconditional  invariable  antece- 
dent, is  termed  the  cause.  That  which  would  not  be  followed  by  the 
effect  unless  something  else  had  preceded,  is  not  the  cause,  howcTer 
invariable  the  sequence  may  in  fiict  be. 

It  is  in  this  way  that  most  of  these  uniformities  of  succession  are 
generated,  which  are  not  cases  of  causation.  When  a  phenomenon 
goes  on  increasing,  or  periodically  increases  and  diminishes,  or  goes 
tnroufih  any  continued  and  unceasing  process  of  variation  reducible  to 
an  uniform  rule  or  law  of  succession,  we  do  not  on  this  account  presume 
that  any  two  succeiwive  terms  of  the  series  are  cause  and  effect  We 
presume  the  contrary ;  we  expect  to  find  that  the  whole  series  originacteB 
either  frx>m  the  continued  acAon  of  fixed  causes  or  from  causes  which  go 
through  a  corresponding  process  of  continuous  change.  A  tree  g^oivs 
from  half  an  inch  high  to  an  hundred  feet;  «nd  some  trees  will  gener- 
ally grow  to  that  height  unless  prevented  by  some  counteracting  cause. 
But  we  do  not  call  the  needling  the  cause  of  the  frdl  grown  tree  ;  the 
invariable  antecedent  it  certainly  is,  and  we  know  very  imperfbctlj* 
upon  what  other  antecedents  the  sequence  is  contingent^  but>  we  ace 
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eonnnced  tliat  it  is  eondngent  upon  Bometbing ;  becaiDse  the  homoge- 
neoiuneas  of  the  antecedent  with  the  consequent,  the  close  resemblance 
of  the  seedling  to  the  tree  in  aH  respects  except  magnitude,  and  the 
gndnality  of  the  growth,  so  exactly  resembling  me  progressively  accu- 
mulating effect  produced  by  the  long  action  of  some  one  cause,  leave 
icsrcelj  a  possioility  of  doubting  iSiat  the  seedling  and  the  tree  are 
really  two  terms  in  a  Series  of  that  description,  the  ibst  term  of  which 
is  yet  to  seek.  The  conclusion  is  further  confirmed  by  this,  that  we 
are  able  to  prove  by  strict  induction  the  dependence  of  the  growth  of 
the  tred,  and  even  of  the  continuance  of  its  existence,  upon  the  con- 
tiiraed  repetition  of  certain  processes  of  nutrition,  the  rise  of  the  sap, 
dbe  absorptions  and  exhaladonsr  by  the  leav^,  Bcc,,  and  the  same  ex- 
periments would  probably  prove  to  us  that  the  growth  of  the  tree  is 
the  aoeumulated  sum  of  the  effects  of  these  condnued  processes,  were 
we  not,  for  want  of  sufficiently  Qiicroscopic  eyes,  unable  to  observe 
oonectly  and  in  detail  what  those  effects  are. 


CHAPTER  XVI* 

OP  SMPnUCAL  LAW& 


^  1.  ExpsBiusNTAi*  philosophers  usually  give  the  name  of  Empirical 

Laws  to  thos|9  unifbrmities  which  observation  or  experiment  has  shown 

to  exist,  bot  upon  whidi  diey  hesitate  to  rely  in  cases  varying  nmch 

from  those  which  have  been  actually  observtsd,  for  want  of  seeing  any 

leaaon  why  such  a  law  should  exist.     It  is  impHed,  therefore,  in  the 

notion  of  an  empirical  law,  that  it  is  not  an  ultimate  law ;  that  if  true 

at  all,  its  truth  is  capable  of  being,  and  requires  to  be,  accounted  for. 

It  is  a  derivative  law,  the  derivation  of  which  is  not  yet  known.     To 

maUB  ^le  explanation,  the  tcky  of  the  empirical  law,  would  be  to  state 

the  latirs  from  which  it  is  derived ;  the  ultimate  causes  upon  which 

it  is  contingent.    And  if  we  knew  these,  we  should  also  know  what 

are  its  limits ;  under  wfaa{  conditions  it  «vould  cease  to  be  folfilled. 

The  periodical  return  of  eclipses,  as  originally  ascertained  by  the 

fwtt severing  observation  of  the  early  eadtem  astronomers,  was  an  em- 

piricftl  'l^w,  untD  the  general  laws   of  the    celestial   motions  had 

aceoanted  for  it.  .  The  following  are  empirical  laws  still  waiting  to  be 

resoH^ed  into  the  simpler  laws  from  whicb  they  are  derived.   The  local 

laws  of  the  flux  and  ^^fiux  of  the  tides  in  difibrent  places :  the  succes- 

ooo  of  certain  kinds  of  weather  to  certain  appearances  of  sky :  the  ap« 

parent  exceptions  to  the  almost  universal  truth  that  bodies  ei^pand  by 

mcressG  of  temperaturej:  the  law  that  breeds,  both  anin^al  and  vegeta* 

ble,  are   improved  by  crossing:  that  eases  haVe  a  strong  tendency  to 

permeate  animal  membranes:  that  opium  and  alcohol  intoxicate:  that 

gubtftaxicea  containing  a  very  high  proportion  of  nitrogen  (such  as  hy- 

drocyanio  acid  and  morphia)  are  powerfol  poisolls^  that  when  different 

m»f^lM  are  fosed  together  die  alloy  is  harder  than  the  various  elements: 

tliat  the  number  of  atoms  of 'acid  required  to  neutralize  one  atom  of 

any  baee,  is  equal  to  the  number  of  atoms  of  oxygen  in  the  base:  that 
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die  flolttbility  of  mibetancefl  in  one  another,  dependa*  (at  least  in  some 
degree)  on  the  similarity  of  their  elementa. 

An  empirical  law,  then,  is  an  obaenred  uniformity,  presumed  to  be 
resolvable  into  simpler  laws,  but  not  yet  resolyed  into  them.  The  as- 
certainment of  the  empirical  laws  of  phenomena,  often  precedes  by  a 
Icoig  interval  the  explanation  of  those  laws  by  the  Deductive  Method: 
ara  the  verification  of  a  deduction  usually  consists  in  the  comparison 
of  its  results  with  empirical  laws  previously  ascertained. 

§  2.  From  a  limited  number  of  ultimate  laws  of  causation,  there  are 
necessarily  generated  a  vast  number  of  derivative  unifbnnities,  both 
of  succession  and  of  coexistence.     Some  are  laws  of  succession  or  o£ 
coexistence  between  different  effects  of  the  same  cause :  of  these  we 
had  abundant  examples  in  the  last  chapter.    Some  are  laws  of  suc- 
cession between  effects  and  their  remote  causes ;  resolvable  into  the 
laws  which  connect  each  with  the  intermediate  link.     Thirdly,  when 
causes  act  together  and  compound  their  effects,  the  laws  of  those 
causes  generate  the  fundamental  law  of  the  effect,  namely,  that  it  de- 
pends upon  the  coexistence  of  those  causes.    And,  finally,  the  ordei 
of  succession  or  of  coexistence  which  obtains  among  effects,  necessa- 
rily depends  upon  their  causes.     If  they  are  effects  of  the  same  cause, 
it  depends  upon  the  laws  of  that  cause ;  if  of  different  causes,  it  de- 
pends upon  the  laws  of  those  causes  severally,  and  upon  the  circum- 
stances which  determine  their  coexistence.    If  we  inquire  further  when 
and  how  the  causes  vnH  coexist,  that,  again,  depends  upon  their  causes: 
Ofid  we  may  thus  trace  bade  the  phenomena  niriter  an4  higher,  until 
the  different  series  of  effects  meet  in  a  point,  and  the  whole  is  ahovm 
to  have  depended  ultimately  upon  some  common  cause ;  or  until,  in- 
stead of  convenring  to  one'  point,  they  terminate  in  different  points, 
and  the  order  t»f  the  effects  is  proved  to  have  arisen  from  the  original 
collocatipn  of  some  of  the  primeval  causes,  or  natural  agenta.     For 
example,  the  order  of  succession  and   of  coexbtence  among    the 
heavenly  motions,  which  is  expressed  by  Kepler's  laws,  is  derived 
from  the  coexistence  of  two  primeval  causes,  the  sun,  and  the  original 
impulse  or  projectile  force  impressed  upon  each  planett    Kepler's 
laws  are  resolved  into  the  laws  of  these  causes  ana  the  fact  of  their 
coexistence. 

Derivative  laws,  therefore,  dp  not  depend  solely  upon  the  ultimate 
laws  into  which  they  are  resolvable :  they  mostly  depend  upon  those 
ultimate  laws  and  an  ultimate  fact ;  namelv,  the  mode  of  coexistence 
of  some  of  the  original  elements  of  the  umverse.  The  ultimate  laws 
of  causation  might  be  the  same  as  at  present,  and  yet  the  derivative 
laws  completely  different,  if  the  causes  coexisted  in  different  propor- 
tions, or  with  any  difference  in  those  of  their  relations  by  which  the 
effects  are  influenced.    If,  for  example,  the  sun's  attraction,  and  the 


*  Thas,  wster,  of  which  eiffht-ninths  in  weight  are  oxygen,  dlMolTes  most  bcMliea  wbich 
contain  a  high  proportion  of  oxygen,  such  as  all  the  nitrates,  (which  hare  moi«  oxycen 
than  any  qithCTs  of  the  common  salts,)  most  of  the  sulphates,  many  of  the  cartwtimies,  £c. 
Again,  bodies  largely  composed  of  combustible  elementa,  like  liydrogen  sod  cwrboD,  mt% 
soluble  in  bodies  of  similar  composition ;  rosin,  for  instance,  will  oissolTe  in  alcoiiol  tar  in 
oil  of  turpentine.  This  empirical  generalization  is  far  from  beins  uniTereally  trae  ;  no 
doubt  because  it  is  a  remote,  and  therefore  easily  defeated,  result  of  general  lavrB  too  deeo 
for  us  at  present  to  penetrate :  but  it  will  probsibly  in  time  suggesi  procssecs  of  iiMinirr 
leading  to  the  discoveiy  of  these  laws.  ^    ^' 

t  Or  (aeeordinf  to  Laplacsli  thsory)  the  soii,  sad  ths  son's  loCstioa. 
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original  pmectile  force,  had  existed  iu  some  other  ratio  to  one  another 
tiian  they  aid  (and  we  know  of  no  reason  why  this  should  not  have 
been  the  case),  the  derivative  laws  of  the  heavenly  motions  might 
liaTe  heen  quite  different  from  what  they  are.  The  proportions  which 
exist  happen  to  he  such  as  to  produce  re^lar  elliptical  motions ;  any 
other  proportions  would  have  produced  different  ellipses,  or  circular, 
or  parabolic,  or  hyperbolic  motions,  but  still  regular  ones ;  because  the 
effects  of  each  of  the  agents  accumulate  according  to  an  uniform  law; 
and  two  regular  series  of  quantities,  when  their  corresponding  terms 
are  added,  must  produce  a  regular  series  of  some  sort,  whatever  the 
quantities  themselves  are. 

§  3.  Now  this  last  mentioned  element  in  the  resolution  of  a  deriva- 
tZ7e  law,  the  element  which  is  not  a  law  of  causation  but  a  collocation 
of  causes,  cannot  itself  be  reduced  to  any  law.  There  is  (as  formerly 
remarked  *)  no  uniformity,  no  norma,  princ^le,  or  rule,  perceivable  in 
the  distribution  of  the  primeval  natural  agents  through  the  universe. 
The  different  substances  composing  the  earth,  the  powers  that  pervade 
cbe  imrverse,  stand  in  no  constant  relation  to  one  another.  One  sub- 
stance 18  more  abundant  than  others,  one  power  acts  through  a  larger 
extent  of  space  than  others,  without  any  pervading  analogy  that  we 
can  discover.  We  not  only  do  not  know  of  any  reason  why  the 
son's  attraction  and  the  tangential  force  coexist  in  the  exact  proper^ 
cion  they  do,  but  we  can  trace  no  coincidence  between  it  and  the 
proportions  in  which  any  other  eleiiientary  powers  in  the  universe  are 
intermingled.  The  utmost  disorder  is  apparent  in  the  combination  of 
the  causes ;  which  is  consistent  with  the  most  perfect  order  in  their 
effeots ;  for  when  each  agent  carries  on  it^  own  operations  according  to 
aa  unifi>Tin  law,  even  the  most  capricious  combination  of  agencies  will 
generate  a  regularity  of  some  sort,  as  we  see  in  the  kaleidoscope, 
where  any  casual  arrangement  of  colored  bits  of  glass  produces  by 
the  hi'WB  of  reflection  a  beautiful  regularity  in  the  effect. 

§  4.  In  the  above  considerations  lies  the  justification  of  the  limited 
degree  of  reliance  which  philosophers  are  accustomed  to,  place,  in  em- 
pincal  laws. 

A  derivative  law  which  results  Vholly  from  the  operat;ion  of  some 
one  cause,  will  be  as  universally  true  as  the  laws  of  the  cause  itself } 
that  is,  it  will  always  be  true  except  where  some  on,e  of  those  effects 
of  the  cause,  on  which  the  derivative  law  depends,  is  defeated  by  a 
counteracting  cause.  But  when  the  derivative  law  results  not  from 
Afferent  effects  of  one  cause,  but  from  eflfects  of  several  causes,  we 
cannot  be  certain  that  it  will  be  true  under  any  variation  in  the  mode 
of  coexistence  of  those  causes,  or  of  the  primitive  natural  agents  on 
which  tbe  causes  ultimately  depend.  The  proposition  that  coal  beds 
rest  upon  certain  descriptions  of  strata  exclusively,  though  true  on 
die  earth  so  &*  as  our  observation  has  reached,  cannot  be  extended  to 
tbe  moon  or  the  other  planets,  supposing  coal  to  exist  there ;  because 
we  cannot  be  assured  Uiat  the  origmal  constitution  of  any  other  planet 
was  such  as  to  produce  the  different  depositions  in  the  same  order  as 
in  €faT  globe.    The  derivative  law  in  this  case  depends  not  solely 

•  Snptm,  p.  20a 


'i^n  lawB  l^ut  upon  a  ooflocation;  and  collocations  cannot  ha  rednead 
to  any  law. 

t  Now  it  ifi  the  yer^  nature  of  a  demati've  law  which  has  not  jet  been 
resolved  into  its  elements,  in  other  words,  an  empirical  law,  that  we 
do  not  know  whether  it  results  from  the  different  effects  of  one  cause 
or  from  effects  of  different  causes.  We  c^aanot  tell  whether  it  depends 
wholly  upon  laws,  or  partly  upon,  laws  and  partly  upon  a  coUocatioa. 
If  it  depends  upon  a  collocation,  it  will  be  true  in  all  the  cases  in  which 
that  particular  collocation  exists.  But  since  we  are  entirely  ignorant,  in 
case  of  its  depending  upon  a  collocation,  what  the  collocation  is,  we  are 
not  safe  in  extending  tne  law  beyond  the  limits  of  time  and  pls^ce  in 
which  we  have  actual  exp<arience  of  its  truth.  Since  within  those  limits 
the  law  has  always  been  found  true,  we  have  evidence  that  the  colloca- 
tions, whatever  they  are,  upon  which  it  depends,  do  really  exist  within 
those  limits.  But  knowing  of  no  rule  or  principle  to  which  the  collo- 
cations themselves  conform,  we  cannot  oonchide  that  because  a  collo- 
cation is  proved  to  exist  within  certain  limits  of  jplace  or  time,  it  will 
exist  beyond  those  limits.  Empirical  laws,  tb^retore,  can  only  be  heU 
true  within  the  limits  of  time  and  place  in  which  they  have  been  fouod 
true  by  observation :  and  not  merely  the  limits  of  time  and  plai:e,  but 
of  time,  place,  and  circumstance :  for  since  it  is  the  veir  meaning  of  an 
empirical  law  that  we  do  not  know  the  ultimate  laws  oi  causation  upon 
which  it  is  dependent,  we  cannot  foresee,  without  actual  trial,  in  what 
manner  or  to  what  extent  the  introduction  of^any  new  circanuitance 
may  effect  it. 

§  5.  But  how  are  we  to  know  that  an  uniformity,  ascertained  by 
experience,  is  only  an  empirical  law }  Since,  by  the  supnoaition,  we 
have  not  been  able  to  resolve  it  into  higher  laws,  how  oo  we  luiow 
that  it  is  not  an  ultimate  law  of  causation  1 

I  answer,  that  no  generalization  amounts  to  more  than  an  empirical 
law  when  the  only  proof  upon  which  it  rests  la  that  of  the  Method  of 
Agreement    For  it  has  been  seen  that  by  that  method  alone  we  never 
can  arrive  at  causes.    All  that  die  Method  of  Agreement  can  do  ia,  to 
ascertain  the  whole  of  the  circumstances  common  to  all  cases  in  which 
a  phenomenon  is  produced :  and  this  of  course  includes  not  on^  die 
cause  of  the  phenomenon,  but  all  phenomena  with  which  it  ia  con- 
nected  by   any  derivative  uniformity,   whether  as  being  collateral 
effects  of  the  same  cause,  or  efiect^  of  any  other  cause  which,  in  all  the 
instances  we  have  been  able  to  observe,  coexisted  with  it   The  method 
affords  no  means  of  determining  which  of  these  uniformities  are  laws  of 
causation,  and  which  are  merely  derivative  laws  resulting  from  those 
laws  of  causation  and  from  the  collocation  of  the  causes.     None  of 
them,  therefore,  can  be  received  in  any  other,  character  than  that  of 
derivative  laws,  the  derivation  of  which  has  not  been  ttaced ;  in  other 
'  I  words,  empirical  laws:   in  which  light,  all  results  obtained  by  the 

Method  of  Agreement  (and  therefore  almost  all  the  truths  obtaixied  by 
simple  observation  without  experiment)  must  be  considered,  until 
either  confirmed  by  the  Method  of  Difference,  or  explained  deduc- 
tively, in  other  words,  accounted  for  d  jtriarip 

These  emphical  laws  may  be  of  greater  or  of  less  authority,  accord- 
ing as  there  is  reason  to  presume  that  they  are  resolvable  into  laws 
only,  or  into  laws  and  collocations  together.    The  sequences  ^niiich  we 
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oifaierve  in  di6  pifoJticdoin  and  subBeqiient  Hft  of  atti  atiimal  or  a  vege- 
table,  resthig  upon  the  Method  of  Agreement  only,  toe  mere  empirieal 
laws ;  Imt  though  tixe  antecedents  in  drose  sequences  may  not  oe  the 
causes  of  die  consequents,  both  the  one  and  Ihe  other  are  probably,  in 
the  main,  Suocessive  statfes  of  a  progressivd  effect  origrmating  in  A 
common  cause,  and  therefore  independent  of  collocations.  The  unifor- 
mities, on  the  other  hand,  in  the  order  of  superposition  of  strata  on  the 
earth,  are  empitical  laws  of  a  much  Iveaker  kind,  jddce  they  are  not 
only  not  laws  of  causation,  but  there  i^  no  reason  to  believe  that  lliey 
depend  upon  any  common  cause:  aU  aj^matances  are  in  favor  of 
their  depending  upon  the  partictdar  collocation  of  natural  agents  wfai^h 
primitively  existea  on  our  globe,  and  ftom  which  no  inference  can  Be 
drawn  as  to  die  coHocatidn  whiefa  exists  or  has  existed  in  any  other 
portion  of  the  umverse. 

6.  Our  definition  of  tn  ^nipirical  law  hichtding  not  only  those 
uniformities  wliich  ai«  not  known  to  be  laws  of  causation,  but  ahso 
diose  which  are,  provided  fiiere  be  reason  to  presume  that  they  are 
not  ultimate  lavrs ;  this  is  the  prop'er  pla6e  to  consider  by  what  signs 
we  may  judge  tibat  even  if  an  observed  uniformity  be  a  uw  of  causae 
tion,  it  is  not  an  ultimate  but  a  derivative  law. 

llie  first  sira  is^  if  between  the  antecedent  a  and  die  consequent  h 
diere  be  evidence  of  some  intermediate  link ;  some  phenomenon  of 
which  we  can  collect  the  existence,  aldiough  from  die  nnperfection  of 
our  senses  or  of  our  instruments  we  are  unable  to  ascertain  its  precise 
nature  and  lajvs.  If  there  be  such  a  phenomenon  (which  may  be 
denoted  by  die  letters),  it  follows  that  even  if  a  be  the  cause  of  ^,  it 
is  but  the  remote  cause,  and  that  the  law,  a  causes  3,  is  resolvable  into 
at  least  two  laws,  a  causes  x,  and  9  causes  b.  This  is  a  very  fi*equent 
case,  nnce  the  operadons  of  nature  mostly  take  place  on  so  minute  a 
scale,  that  many  of  the  successive  steps  are  eimer  imperceptible,  or 
very  indisdncdy  perceived. 

Take,  for  example,  die  laws  of  the  chemical  composidon  of  substan- 
ces ;  as  that,  hydrogen  and  oxygen  being  combined  water  is  produced* 
All  we  see  of  die  process  is,  tnat  die  two  gases  being  mixed  m  certain 
proportions,  and  heat  or  electricity  being  applied,  an  explosion  takes 
place,  the  gases  disappear,  and  Water  remains,    lliere  is  no  doubt 
about  die  law,  or  about  its  being  a  law  of  causadon.'    But  between  the 
antecedent  (the  gases  in  a  state  of  mechanicCd  mixture,  heated  or  elec- 
trified), and  the  consequent  (the  producdon  of  water),  there  must  be 
an  intermediate  process  which  we  do  not  see.    For  if  we  take  any 
portion  whatever  of  the  water,  and  subject  it  to  analysis,  we  find  diat 
tt  alwuys  contains  some  hydrogen  and  some  oxygen :  nay,  die  very 
Santa  propordons  of  diem,  namely,  two-thirds,  in  volume,  of  hydrogen, 
and  ofne-third  oxygen.    This  is  true  of  a  single  drop ;  it  is  true  of  die 
msniiteot  portion  which  our  instruments  are  capable  of  appreciadnti^. 
Since,  then,  the  smallest  perceptible  portion  of  the  water  contains  botn 
tboee  Bubstances,  pordons  of  hydrogen  and  oxygen  smaller  dian  the 
sm^leat  perceptible  must  have  come  together  hi  every  such  minute 
portioii  0£  space ;  must  have  come  closer  togedier  than  when  die  gases 
were  in  a  state  of  mechanical  mixture,  since  (to  mention  no  other 
()  the  water  occupies  finr  less  space  than  the  gases.    Now  as  we 
see  this  eonfact  or  dose  approach  of  the  mmUte  parddes,  we 
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cannot  obBenre  with  what  circoiDBtances  it  is  attended,  or  according  to 
what  laws  it  produces  its  effects.  The  production  of  water,  that  is,  of 
the  sensible  phenomena  which  characterize  the  compound,  may  be  a 
▼ery  remote  effect  of  those  laws.  There  may  be  innumerable  inter- 
vening links;  and  we  are  sure  that  there  must  be  some.  Having  fuU 
proof  that  corpuscular  action  of  B<Hne  kind  takes  place  previous  to  any 
of  the  great  transformations  in  the  sensible  properties  of  substances, 
we  can  liave  no  doubt  that  the  laws  of  chenucal  action,  as  at  present 
known,  are  not  ultimate  but  derivative  laws;  however  ignorant  wo 
may  be,  and  even  though  we  should  for  ever  remain  ignorant,  of  the 
nature  of  the  laws  of  corpuscular  action  from  which  they  are  derived. 

In  like  manner  all  the  processes  of  vegetative  life,  whether  in  the 
vegetable  properly  so  called  or  in  the  animal  body,  are  corpuscular 
processes.  Nutrition  is  the  addition  of  particles  to  one  another,  in 
part  replacing  other  particles  separated  ana  excreted,  in  part  occasion- 
ing an  mcrease  of  bulk  or  weight,  so  gradual,  that  only  after  a  long 
condnuance  does  it  become  perceptible.  Various  organs,  by  means 
of  peculiar  vessels,  secrete  from  the  blood,  fluids,  the  component  par- 
ticles of  which  must  have  been  in  the  blood,  but  which  differ  from  it 
most  widely  both  in  meohanical  properties  and  in  chemical  composition. 
Here,  then,  are  abundance  of  unknown  links  to  be  filled  up ;  and  there 
can  be  no  doubt  that  the  laws  of  the  phenomena  of  vegetative  or  organic 
life  are  derivative  laws,  depei^dent  upon  properties  of  the  corpuscles, 
and  of  those  elementary  tissues  which  ax^e  comparatively  simple  com- 
binations of  corpuscles. 

The  first  sign,  then,  from  which  a  law  of  causation,  though  hitherto 
unresolved,  may  be  inferred  to  be  a  derivative  law,  is  any  indication 
of  the  existence  of  an  intennediate  link  or  links  between  the  antece- 
dent and  the  consequent.  The  second  is,  when  the  antecedent  is  an 
extremely  complex  phenomenon,  and  its  effects,  therefore,  probably,  in 
part  at  least,  compounded  of  the  effects  of  its  different  elements ;  since 
we  know  that  the  case  in  which  the  effect. of  the  whole  is  not  made  up 
of  the  effects  of  its  parts,  is  exceptional,  the  Composition  of  Caases 
being  by  &r  the  more  ordinary  case. 

We  will  illustrate  this  by  two  examples,  in  one  of  which  the  ante- 
cedent is  the  sum  of  many  homogeneous,  in  the  other  of  heterogeneoiu», 
parts.     The  weight  of  a  body  is  made  up  of  the  weights  of  its  minute 
particles ;  a  truth  which  astronomers  express  in  its  most  general  terms, 
when  they  say  that  bodies,  at  equal  distances,  grravitate  to  one  another 
in  proportion  to  their  quantity  of  matter.     All  true  propositions ,  there- 
fore, which  can  be  made  concerning  gravity,  are  derivative  la^ws  ;  the 
ultimate  law  into  which  they  are  all  resolvable  being  that  every  par- 
ticle of  matter  attracts  every  other.     As  our  second  example,  we  may 
take  any  of  the  sequences  observed  in  me.teorolo|;y :  for  instance,  that 
a  diminution  of  the  pressure  of  the  atmosphere  (indicated  by  a  &11  of 
the  barometer)  is  followed  by  rain.     The  antecedent  is  here  a  com- 
plex phenomenon,  made  up  of  heterogeneous  elements;  the  column 
of  the  atmosphere  over  any  particular  place  consisting  of  two  parts,  a 
column  of  air,  and  a  column  of  aaueous  vapor  mixed  with  it ;   and  llie 
change  in  the  two  together,  manifested  by  a  fall  of  the  barometer,  and 
followed  by  rain,  must  be  either  a  change  in  one  of  these,  or  in  the 
other,  or  in  both.     We  might,  then,  even  in  the  absence  of  any  other 
evidence,  form  a  reasonable  presumptiouyfrom  the  invariable 
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of  both  these  elements  in  tbe  antecedent,  that  the  sequence  is  proba- 
bly not  an  ultimate  law,  but  a  result  of  the  laws  of  the  two  different 
agents:  a  presumption  onlv  to  be  destroyed  when  we  had  made 
ourselves  so  well  acquainted  with  the  laws  of  both,  as  to  be  able  to 
affirm  that  those  laws  could  not  by  diemselves  produce  the  observed 
result. 

§  7.  There  are  but  few  known  casds  of  succession  from  very  complex 
antecedents,  which  have  not  either  been  actually  accounted  for  from 
simpler  laws,  or  inferred  with  great  probability  (from  the  ascertained 
existence  of  intermediate  links  of  causation  not  yet  understood)  to  be 
capable  of  being  so  accounted  for.  It  is,  therefore,  highly  probable 
that  all  sequences  from  complex  antecedents  are  thus  resolvable,  and 
tbat  ultimate  laws  are  in  all  cases  comparatively  simple.  If  there 
were  not  the  other  reasons  already  mentioned  for  believing  that  the 
laws  of  organized  nature  are  resolvable  into  simpler  laws,  it  would  be 
ahnoet  a  sumcient  reason  diat  the  antecedents  in  most  of  the  sequences 
are  so  very  complex. 

There  are  appearances  strongly  favoring  the  suspicion,  that  these 
phenomena  are  reaUy  resolvable  into  much  simpler  laws  than  might  at 
fint  be  expected.  The  growth  of  an  animal  from  infancy  to  maturity, 
of  a  plant  from  infancy  till  death,  and  even  that  process  of' decay 
which  is  but  a  slow  death,  bear  a  most  striking  resemblance  to  the 
progressive  effect  of  the  Continued  action  of  some  cause,  proceeding 
until  it  meets  agencies  which  overpower  it,  or  until  its  accumulatea 
efects  give  rise  to  condidoriB  inconsistent  urith  its  own  existence. 
This  supposition  by  no  means  requires  that  the  efiect  should  not^ 
dorine  its  progress,  undergo  many  modifications  besides  those  of 
quantiry,  or  that  it  should  not  sometimes  appear  to  undergo  a  very 
marked  change  of  character.  This  may  be,  either  because  the  unknown 
cause  consists  of  several  component  elements  or  agents,  whose  effects, 
accumulating  according  to  different  laws,  are  compounded  in  different 
proportions  at  different  periods  in  the  existence  of  the  organized 
being;  or  because,  at  certain  points  in  its  progress,  fivsh  causes  or 
agencies  come  in,  or  are  evolved,  which  intermix  their  laws  with 
those  of  the  prime  agent. 

This  great  problem,  the  most  difficult  in  all  physics,  the  ascertain- 
ment of  the  Ultimate  laws  of  organized  nature,  is  one  which  natural 
science  in  its  progress  seems  now  at  least-  to  have  fairly  come  up  to ; 
and  a  beginning  has  been  made  at  the  point  where  the  phenomena 
appear  most  accessible  to  experiment,  namely,  in  separating  the  effects 
of  partial  from  those  of  general  causes.     The  result,  as  far  as  it  goes, 
fully  accords  with  the  above  surmise.    I  allude  to  the  new  and  in&nt 
science  of  morphology,  created  with  respect  to  animals  by  the  genius 
of  Cuvier  and  St.  Hilaire,  and  with  respect  to  vegetables  by  that  of 
the  illustrious  Goethe,  to  whom  the  world  owes  so  much  in  quite  a 
different  field  of  intellect,  and  whose  researches  on  the  *'  Metamor- 
phoses of  Plants"  have  met  with  a  more  fevorable  reception  from  the 
scientific  world  than  his  speculations  on  colors.    It  seems  to  be  now 
considered  by  natural  philosophers  as  sufficiently  established,  that 
plants  and  animals,  in  the  process  of  Rowing  up  from  their  germs, 
ha.ve  a  tendency  to  develop  themselves  m  a  much  more  uniform  man- 
ner than  they  m  feet  do ;  that  the  differences,  for  example  of  leaf. 
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tt/omer,  ^ad  friik,  are  mere  modificatioRB  of  one  general  pbenomenon; 
or  (wbich  is  ooiy  omotlier  expreeaion  for  die  aame  idea)  joint  reauka  of 
on*  common  tendency  and  of  aeveral  partial  cauaea  combaning  with  it. 


4  8.  In  the  preceding  diacuaaion  we  have  recognized  tvto  kinda  of 
empirical  laws :  thoae  known  to  be  laws  of  cauaation,  but  presumed 
to  be  resolvable  into  simpler  laws ;  and  those  not  known  to  be  laws  of 
OMisation  at  all.  Both  these  kinds  v£  lawa  agree  in  the  demand  which 
they  make  for  being  explained  by  deduction,  and  agree  in  being  the 
«p{Hx>priate  means  of  verifying  such  deduetion,  since  they  represent 
l£e  experience  with  which  the  result  of  the  deduction  must  he  com* 
paired.  They  agree,  fiuther,  in  this,  that  until  explained,  and  con* 
nected  with  the  ultimate  lawa  fiom  which  they  reeuk,  they  haive  not 
attained  the  highest  degree  of  certainty  of  which  lawa  are  susceptible. 
It  has  been  shown  on  a  former  occasion  that  laws  of  causation  which 
are  derivative,  and  compounded  of  aimpler  laws,  are  not  only,  aa  the 
nature  of  the  caae  impliea,  less  general,  but  even  less  certain*  than  the 
simpler  laws  from  which  they  result ;  not  so  positively  to  be  relied  upon 
aa  universally  true.  The  inferiority  of  evidence,  however,  which 
attachea  to  this  class  of  laws,  ia  trifling  compared  with  that  which  ia 
inherent  in  uniformities  not  known  to  be  laws  of  causation  at  alL  So 
long  aa  these  are  unresolved,  we  cannot  tell  upon  how  many  collocap 
tiona,  aa  weQ  as  laws^  their  truth  may  b^  dependent;  and  can  never, 
therefore,  extend  them  with  perfect  confidence  to  cases  in  which  we 
have  not  assured  ourselves,  by  trial,  that  the  necessary  collocation  of 
causes^  whatever  it  may  be,  exiata.  It  is  to  this  daaa  of  laws  alone 
that  the  ^roperQr,  which  philosophers  usually  consider  aa  characteriacie 
of  empirical  laws,  belongs  in  all  its  strictness ;  the  property  of.  being 
unfit  to  be  relied  on  beyond  the  limits  of  time,j9lace,  and  circumstance, 
in  which  the  observations  have  been  made^  Theae  are  empirical  lawa 
in  a  more  epphatio  sense;;  and  when  I  employ  that  term  (except 
where  the  Context  manifestly  indicates  the  reverse)  I  riiall  generally 
mean  to  designate  thoae  uniformities  only,  whether  of  auccesaioa  or 
of  coexistence,  which  are  not  known  to  be  laws  of  canaatioB. 


CHAPTER  XVII. 

OP  GHAlfCB,  Aim  rre  ELDClNATIOlf . 


§  1.  CoNsmERiNq,  then,  as  empirical  laws  only  thoae  obaerved  niii* 
formities  respecting  which  the  question  whether  mej  are  laws  of  caoaa* 
tion  must  remain  imdecided  until  they  can  be  explained  deductirely, 
or  until  some  means  are  found  of  applying  the  Method  of  Difference  to 
die  case;  it  has  been  ahown  in  the  preceding  chapter,  that  until  an 
uniformity  can,  in  one  or  the  other  of  these  modes,  be  taken  out  of  the 
daas  of  empirical  lawa,  and  brought  either  into  that  of  laws  of  oauaa- 
don  or  of  toe  demonstrated  results  of  lawa  of  causation,  it  cannot  -with 
any  assurance  be  pronounced  true  beyond  the  local  ,and  other  Umits 
within  which  it  has  been  found  so  by  actual  observadon.  It  remaiiia  to 
oonsider  how  wo  are  to  assure  ourselves  of  its  truth  even  within  tkoee 
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HaAa  i  after  what  quantity  of  experience  a  generalixatioii  which  reiM 
.Mlely  upoo  the  Method  of  Agreemeilt,  can  be  considered  B«fficteady 
established,  even  as  an  empirical  law.  In  a  former  chapter,  when 
treating  of  the  Methods  of  Direct  Induction,  we  expressly  reserved  this 
f  oestion,*  and  the  time  is  now  come  lor  endeavoring  to  sdive  it. 

We  found  that  the  Method  of  ^Agreement  hes  the  defelbt  of  not 
proving  causation,  and  can  therefore  only  be  employed  for  the  asoer* 
tainment  of  empirical  laws.  But  we  found,  moreover,  that  besides  this 
deficiency,  it  mbors' under  a  characteristic  impeifectioQ,  tending  to 
render  uncertain  even  such  ecmclusions  as  it  is  in  itself  adaplea  to 
prove.  This  impezfection  arises  fitnn  Plurality  of  Causes.  Although 
two  or  more  cases  in  which  the  phenomenon  a  has  been  met  with,  may 
have  no  common  antecedent  except  A,  this  does  not  prove  that  there 
it  aay  connexion  between  a  and  A,  since  a  may  have  ynany  causes^  aad 
may  have  been  produced,  in  these  different  instances,  not  by  anjr^ng 
wiuch  the  instances  had  in  common,  but  by  some  of  those  elements  in 
diem  which  were  difierent.  We,  nevertheless,  observed,  that  in  propor- 
tion to  the  multiplication  of  instances  pointing  to  A  as  (he  anteceoent^ 
the  characteristic  uncertainty  of  the  method  difniiaiahes,  and  the  exist* 
ence  of  a  law  of  connexion  between  A  and  a  more  nearly  approaches 
to  certainty.  It  is  now  to  be  determined,  after  what  amount  of  expe* 
neoce  this  certainty  may  be  deemed  to  be  practically  attained,  and  me 
connexion  between  A  and  a  may  be  received  as  an  empirical  law. 

This  question  may  be  Otherwise  stated  m  more  fomiliar  terms : — 
After  how  many  and  what  sort,  of  inttance^  may  it  be  ooneluded,  that 
an  observed  coincidence  between  two  phenomena  Is  not  the  efibct  of. 
chance  t 

It  is  of  the  utmost  importance  for  understanding  the  logic  of  indue* 
tioo,  that  we  should  form  a  distinct  conception  of  what  is  meant  by 
cAojice,  and  how  the  phenomena  which  common  language  ascribes  to 
that  ahstraction  are  really  produced. 

§  2.  Chance  is  usually  spoken  of  in  direct  antithesis  to  law  ;  what- 
ever (it  is  supposed)  cannot  be  ascribed  to  any  law,  is  attributed  to 
chance.  It  is,  however,  certain,  that  whatever  happens  is  the  result 
of  some  law ;  is  an  effect  of  causes,  and  could  have  been  predicted 
fiom  a  knowledge  of  the  existence  of  those  causes,  and  from  their  laws. 
If  I  turn  up  a  particular  card,  that  is  a  consequence  of  its  place  in  the 
padL  Its  place  in  the  pack  was  a  consequence  of  the  manner  in 
which  the  cards  were  shuffled,  or  of  the  order  in  which  they  vrere 
played  in  the  last  ffame ;  which,  again,  were  the  effects  of  prior  causes. 
At  every  sUige,  if  we  had  possessed  an  accurate  knowledge  of  the 
causes  in  existence,  it  would  nave  been  abstractedly  possible  to  foretell 
the  effect. 

An  event  occurring  by  chance,  may  be  described  as  a  coincidence 
fitnn  which  we  have  no  ground  to  infer  an  uniformity :  the  occurrence 
of  a  phenomenon  in  certain  circumstances,  without  our  having  reason 
on  that  account  to  infor  that  it  will  happen  again  in  those  circum* 
■taaces.  This,  however,  when  looked  closely  mto,  implies  that  the 
enameration  of  the  circumstances  is  not  <»mplete.  Whatever  the  fact 
be,  since  it  has  occurred  once,  we  may  be  sure  that  if  a/7  the  same  cir^ 
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camstances  were  repeated,  it  would  occur  a^n ;  and  not  only  if  aH, 
bat  there  ia  some  particular  portion  of  thoae  circumstancefi  upon  wUcfa* 
the  phenomenon  ia  invariably  consequent.  With  moat  of  them,  how- 
ever, it  ia  not  connected  in  any  pennanent  manner :  its  conjunction 
with  thoae  ia  aaid  tO'  be  the  effect  of  chance,  to  be  merely  casuaL 
Facts  casually  conjoined  are  aeparately  the  effects  of  causes,  and 
therefore  of  laws ;  but  of  different  causes,  and  causes  not  connected 
by  any  law. 

It  is  inconrect,  then,  to  say  that  any  phenomenon  is  produced  by 
chance ;  but  we  may  say  that  two  or  more  phenomena  are  conjoined 
by  chance,  that  they  coexbt  or  succeed  one  another  only  by  chance ; 
meaning  that  they  are  in  no  way  related  through  causaticm ;  that  they  are 
neither  cause  and  effect,  nor  effects  of  the  same  cause,  nor  effects  of 
causes  between  which  there  subsists  any  law  of  coexistence,  nor  even 
effects  of  the  same  original  collocation  of  primeval  causes. 

If  the  same  casual  coincidence  never  occurred  a  second  time,  we 
ahonld  have  an  easy  test  for  distinguishing  such  from  the  coincidences 
which  are  results  of  a  law.  As  long  as  the  phenomena  had  been  found 
together  only  once,  so  long,  unless  we  knew  some  more  general  laws 
from  which  the  coincidence  might  have  resulted,  we  could  not  distin- 
guish it  from  a  (sasual  one ;  but  if  it  occurred  twice,  we  should  know 
Uiat  the  phenomena  so  conjoined  must  be  in  some  vray  connected 
through  their  causes. 

There  is,  however,  no  such  test  A  coincidence  may  occur  again 
and  again,  and  yet  be  only  casual.  Nay,  it  would  be  inconsistent  with 
what  we  know  of  the  order  of  nature,  to  doubt  that  every  casual  coin- 
cidence will  sooner  or  later  be  repeated^  as  long  as  the  phenomena 
between  which  it  occurred  do  not  cease  to  exist,  or  to  be  produced. 
The  recurrence,  therefore,  of  the  same  coincidence  more  than  once, 
or  even  its  frequent  recurrence,  does  not  prove  that  it  is  an  instance  of 
any  law ;  does  not  prove  that  it  is  not  casual,  or,  in  common  language^ 
the  effect  of  chance. 

And  yet,  when  a  coincidence  caimot  be  deduced  from  known  lavra, 
nor  proved  by  experiment  to  be  itself  a  case  of  causation,  the  frequency 
of  its  occurrence  is  the  only  evidence  from  which  we  can  infer  that  it 
is  the  result  of  a  law.  Not,  however,  its  absolute  frequency.  The 
question  is  not  whether  the  coincidence  occurs  often  or  seldom^  in  the 
ordinary  sense  of  those  terms ;  but  whether  it  occurs  more  often  than 
chance  will  account  for;  more  often  than  might  rationally  be  expected 
if  the  coincidence  were  casual.  We  have  to  decide,  therefore,  'what 
degree  of  frequency  in  a  coincidence  chance  will  account  for.  And  to 
this  there  can  be  no  general  answer.  We  can  only  state  the  principle 
b^  which  the  answer  must  be  determined :  the  answer  itself  \nil  be 
different  in  every  different  case. 

pl^  Suppose  that  one  of  the  phenomena,  A,  exists  always,  and  the  other 
phenomenon,  B,  only  occasionally :  it  follows  that  every  instance  of  B 
will  be  an  instance  of  its  coincidence  with  A,  and  yet  the  coincidence 
win  be  merely  casual,  not  the  result  of  any  connexion  between  them. 
The  fixed  stars  have  been  constantly  in  existence  since  the  begrinf^^ig 
of  human  experience,  and  all  phenomena  that  have  come  under  human 
observation  have,  in  every  single  instance,  coexisted  with  them  ;  yet 
this  coincidence,  although  equaUy  invariable  with  that  which  exists 
between  any  of  those  phenomena  and  its  own  cause,  does  not  prove 
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diai  the  8tan  are  its  cause,  nor  that  they  are  in  anywise  connected 
with  it.  As  strong  a  case  of  coincidence,  therefore,  as  can.  possibly 
exist,  and  a  much  stronger  one  in  point  of  mere  frequency  than  most 
of  those  which  prore  laws,  does  not  here  prove  a  law:  whyl  becausoi 
smce  the  stars  exist  always,  they  mmi  coexist  with  every  other  dbe- 
nomenon,  whether  connected  with  them  by  causation  or  not.  The 
uniformity,  great  though  it  be,  is  no  greater  than  would  occur  on  the 
supposition  that  no  such  connexion  exists. 

Ob  the  other  hand,  suppose  that  we  were  inquiring  whether  there 
be  any  connexion  between  rain  and  any  particular  wind.     Rain,  we 
know,  occasionally  occurs  with  every  wind ;  therefore  the  connexion, 
if  it  exists,  cannot  be  an  actual  law ;  but  still,  rain  may  be  connected 
with  some  particular  wind  through  causation ;  that  is,  although  they 
cannot  be  always  effects  of  the  same  cause  (for  if  so  they  would  always 
coexist),  there  may  be  some  causes  common  to  the  two,  so  that  in  so 
&r  as  either  is  produced  by  those  common  causes,  they  will,  from  the 
laws  of  the  causes,  be  found  to  coexist    How,  then,  shall  we  ascertain 
this  1     The  obvious  answer  is,  by  observing  whether  rain  occuib  with 
one  wind  more  frequently  than  with  any  other.    That,  however,  is  not 
enough ;  for  perhaps  that  one  wind  blows  more  frequently  than  any 
other;  so  that  its  blowing.more  frequently  in  rainy  weather  is  no  more 
than  would  happen,  although  it  haa  no  connexion  with  the  causes  of 
rain,  provided  it  were  not  connected  with  causes  adverse  to  rain.     In 
Engiuid,  westerly  winds  blow  during  about  twice  as  great  a  portion 
ofUie  year  as  easterly.     I^  therefore,  it  rains  only  twice  as  often  with 
a  westerly,  as  with  an  easterly  wind,  we  have  no  reason  to  infer  that 
any  lai¥  of  nature  is  concerned  in  the  coincidence.     If  it  rains  more 
than  tmce  as  often,  we  may  be  sure  that  some  law  is  concerned ; 
either  there  is  some  cause  in  nature  tending  to  produce  both  rain  and 
a  westerly  wind,  or  a  westerly  wind  has  itself  some  tendency  to  pro- 
duce rain.     But  if  it  rains  less  than  twice  as  often,  we  may  draw  a 
direct!  J  opposite  inference ;  the  one,  instead  of  being  a  cause,  or  con- 
nected vTitn  causes  of  the  other,  must  be  connected  with  causes  ad- 
verse to  it,  or  with  the  absence  of  some  cause  which  produces  it ;  and 
although  it  may  still  rain  much  oft»ner  with  a  westerly  wind  than  with 
an  easterly,  so  ftur  would  this  be  from  proving  any  connexion  between 
the  phenomena,  that  the  connexion  proved  would  be  between  rain  and 
an  easterly  vnnd,  the  wind  to  which,  in  mere  frequency  of  coiacidencey 
it  is  least  allied. 

Here,  then,  are  two  examples :  in  one,  the  greatest  possible  fre- 
quency of  coincidence,  with  no  instance  whatever  to  the  contrary,  does 
not  prove  that  there  is  any  law;  in  the  other,  a  much  less  frequency 
of  coincidence,  even  when  non-coincidence  is  still  more  frequent,  does 
prove  that  there  is  a  law.     In  both  cases  the  principle  is  the  same.     In 
both  we  consider  the  positive  frequency  of  the  phenomena  themselves, 
and  how  great  frequency  of  coincidence  that  must  of  itself  bring  about, 
without  supposing  any  cdtanexion  between  them,  provided  there  be  no 
repugnance ;  provided  neither  be  connected  with  any  cause  tending 
to  finstrate  the  other.     If  we  find  a  greater  frequency  of  coincidence 
than  thiB,  we  conclude  that  there  is  some  connexion ;  if  a  less  fre* 
qoency,  diat  there  is  some  repugnance.    In  the  former  case,  we  con- 
clude that  one  of  the  phenomena  can  under  some  circumstances  cause 
the  otiber,  or  that  there  exists  something  capable  of  causing  tliem  both ; 
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ni  die  latter,  tkat  oae  of  them^  or  some  ckobS  which  produces  onA  o 
them,  18  capable  of  coonteracdng  the  prodoctioii  of  the  otiier*  We 
haye  dras  to  deduct  from  the  observea  frequency  of  coiiiddefiice,  as 
nradi  as  may  be  the  effect  of  chance,  diat  is,  of  the  mere  frequency  of 
the  }^nomena  themselTea;  and  if  anything  Temains,  what  does  re- 
main is  the  residual  hct  which  proves  the  existence  of  a  law. 

The  frequency  of  the  phenomena  can  only  be  asoevtdned  widnn 
definite  limits  of  space  and  time ;  depending  as  it  does  on  the  quantity 
and  distribution  of  the  primeval  natural  agents,  of  which  we  can  know 
nothing  beyond  die  boundariee  of  human  observation,  Hnoe  no  law,  no 
regularity,  can  be  traced  in  it,  enabHng  us  to  infer  the  unknown  fitnn 
the  known.  But  for  the  present  purpose  this  is  no  disadvantage,  the 
quesdon  being  confined  within  the  same  limits  as  the  data,  llie  coin- 
cidences occurred  in. certain  places  and  times,  and  witlun  those  we  can 
eAimate  the  frequency  with  which  such  coincidences  would  be  pro*> 
duced  by  chance.  If,  then,  we  find  from  observadon  that  A  exists  in 
one  case  out  of  every  two,  and  B  in  one  case  out  of  every  three ;  then 
if  there  be  neither  connexion  nor  repugnance  between  them,  or  be> 
tween  any  of  their  causes,  the  instances  in  which  A  and  B  will  both 
exist,  diat  is  to  say  will  coexist,  will  be  one  ease  in  every  six.  For  A 
exists  in  three  cases  out  of  six ;  and  B,  exisdng  in  one  case  out  of 
every  three  without  regard  to  thepresence  or  absence  of  A^  vrill  exist 
in  one  case  out  of  those  three.  There  will  therefore  be,  of  the  whole 
number  of  cases,  two  in  which  A  exists  without  B ;  one  case  of  B 
without  A ;  tvtro  in  which  neither  B  nor  A  exists,  and  one  case  out  of 
six  in  which  they  both  exist.  If  then,  in  point  of  fact,  they  are  found 
to  coexist  oftener  than  in  one  case  out  of  six ;  and,  consequendy  A 
does  not  exist  without  B  so  often  as  twice  in  three  times,  nor  B  with- 
out A  so  often  as  once  in  every  twice ;  there  is  some  cause  in  exist- 
ence, which  tends  to  produce  a  conjuncdon  between  A  and  B. 

Generalizing  the  result,  we  may  say,  diat  if  A  occurs  in  a  larger 
propordon  of  the  cases  where  B  is,  than  of  the  cases  where  B  is  not ; 
then  will  B  also  occur  in  a  larger  propordon  of  die  cases  Where  A  is, 
than  of  the  cases  where  A  is  not ;  and  there  is  some  connexion,  through 
causation,  between  A  and  B.  If  we  could  ascend  to  the  causes  of  the 
two  phenomena,  we  should  find,  at  some  stage,  either  proximate  or 
remote,  some  cause  or  causes  common  to  both ;  and  if  we  could  ascer- 
tain what  these  are,  we  could  ffame  a  generalizadon  which  wouldl  be 
true  mthout  restricdon  of  place  or  dme :  but  until  we  can  do  so,  the 
fiict  of  a  connexion  between  the  two  phenomena  remains  an  em- 
pirical law. 

§  3.  Having  considered  in  what  manner  it  may  be  determines^ 
whether  any  given  conjuncdon  of  phenomena  is  casual  or  the  result  of 
some  law ;  to  complete  the  theory  of  chance,  it  is  necessary  that  we 
should  now  consider  those  effects  which  are  partly  the  result  of  chance 
and  partly  of  law :  or  in  other  words,  in  which  die  effects  of  casual 
conjuncdons  of  causes  are  habitually  blended  in  one  result  with  the 
effects  of  a  constant  cause. 

This  is  a  case  of  Composidon  of  Causes ;  and  the  peculiarity  of  it 
is,  diat  instead  of  two  or  more  causes  intermixing  their  effects  in  a 
regular  manner  with  those  of  one  another,  we  have  now  one  constant 
cause,  producing  an  effect  which  is  successively  modified  by  a  series 
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ok  variable  eaBses.  Thus,  as  sttBuner  advances,  fine  approach  of  dM 
mn  to  a  Tortical  positioa  tends  to  produce  a  constant  increase  of  tem- 
perature ;  but  with  this  effect  of  a  constant  cause,  there  are  blended 
the  effects  of  many  variable  causes,  winds,  clouds,  evaporation,  ^ec« 
tiic  agencies,  and  tibe  Hke,  so  that  the  temperature  on  any  given  day 
depends  in  part  upon  these  fleeting  causes,  and  only  in  part  upon  the 
constant  cause.  If  the  effect  of  the  constant  cause  is  always  aocom* 
paaied  and  disguised  by  effects  of  variable  causes,  it  is  impossible  to 
ascertain  the  law  of  the  constant  cause  in  the  ordinary  manner,  by 
fleparating  it  from  all  other  causes  and  ebseiring  it  apart.  Hence 
snsea  the  necessity  of  an  additional  rule  of  expeiimenta)  mouiry. 

When  the  action  of  a  cause  A  is  liable  to  be  interfered  with,  not 

steadily  by  the  same  cause  or  causes,  but  by  different  causes  at  difii^ 

ent  times,  and  when  these  are  so  firequent,  or  so  indeterminate,  that 

we  cannoc  possibly  exclude  all  of  them  from  any  experiment,  although 

we  may  Tary  them ;  our  resource  is,  to  endeavor  to  asceitain  what  is 

the  effect  of  all  the  variable  causes  taken  together.    In  OTder  to  do 

this,  we  make  as  many  trials  as  possible,  preserving  A  invariable.    The 

lesulta  of  these  different  trials  vrill  na^irally  be  different,  since  the 

indeterminate  modifying  causes  are  different  in  each :  H,  then,  we  do 

not  find  these  results  to  pe  progressive,  but  on  the  contrary  to  oscillate 

about  a  certain  point,  one  experiment  giving  a  result  a  httle  greater, 

another  a  little  less,  one  a  reewt  tending  a  litSe  more  in  one  direction, 

another  a  little  more  in  the  contrary  direction ;  vrfaile  the  average,  or 

middle  point,  does  not  wurv,  but  different  seta  of  experiments  (taken 

uder  as  great  a  variety  of  circumstances  as  possible)  yield  the  same 

mean,  provided  only  they  be  sufficiently  numerous  ;nh6n  that  mean, 

or  aTerage  result,  is  the  part,  in  each  experiment,  which  is  due  to  the 

cause  A,  and  is  the  effect  which  would  have  been  obtained  if  A  could 

have  acted  alone :  the  variable  remainder  is  the  effect  of  chance,  that 

is,  of  causes  the  coexistence  of  which  with  the  cause  A  was  merely 

casual.     The  test  of  the  sufficiency  of  the  induction  in  this  case  is, 

when  any  increase  of  the  number  of  trials  from  which  the  average  is 

struck,  does  not  materially  alter  the  average. 

This  kind  of  elimination,  in  which  we  do  not  eliminate  any  one 
aasignable  cause,  but  the  multitude  of  floating  unassignable  ones,  may 
be  termed  the  Elimination  of  Chance.    We  afford  an  example  of  it 
when  we  repeat  an  experiment,  in  order,  by  takine  the  mean  of  differ- 
ent results,  to  get  rid  of  the  effects  of  the  unavoidable  errors  of  each 
indiyidaal  experiment.    When  there  is  no  permanent  cause  such  as 
would  produce  a  tendency  to  error  peculiarly  in  one  direction,  we  are 
warranted  by  experience  in  assuming  that  the  errors  on  one  side  will, 
in  a  certain  I  numoer  of  experiments,  about  balance  the  errors  on  the 
contrary  side.    We  have,  therefore,  to  repeat  the  experiment,  imtil 
any  cbange  which  is  produced  in  the  average  of  the  whole  by  fruther 
repetition,  frtUs  within  limits  of  error  consistent  with  the  degree  of 
accuracy  required  by  the  purpose  we  have  in  view. 

I 

f  4.  In  the  supposition  hitherto  made,  the  effect  of  the  constant  cause 
A  has  l>een  assumed  to  form  so  great  and  conspicuous  a  part  of  the 
general  result,  that  its  existence  never  could  be  a  matter  of  uncer* 
tainty^  and  the  oUect  of  the  eliminating  process  was  only  to  ascertain 
io9^  much  is  attributable  to  that  cause ;  what  is  its  exact  law.    Cases, 
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however,  occur  in  wliich  the  eflfoct  of  a  conatant  cause  is  so  smtJl, 
compared  with  that  of  some  of  the  changreaWe  cauBes  with  which  it  is 
liable  to  be  casually  conjoined,  that  of  itself  it  escapes  notice,  and  the 
very  existence  of  any  eroct  arising  from  a  constant  cause  is  first  learnt, 
by  the  process  which  in  general  serves  oifly  for  ascertaining  the  quantity 
of  that  effect  This  case  of  induction  may  be  characterized  as  foUoMrs. 
A  given  eflec^  is  known  to  be  chiefly,  and  not  known  not  to  be  wboHy, 
determined  by  changeable  caused.  If  it  be  wholly  so  produced,  then 
if  the  aggregate  be  taken  of  a  sufficient  number  of  instances,  the 
effects  of  thiMe  different  causes  will  cancel  one  another.  If,  therefore, 
we  do  not  find  this  to  be  the  ca^e,  but,  on  the  contrary,  after  such  a 
number  of  triab  has  been  made  that  no  further  increase  altera  the 
average  result,  we  find  that  average  to  be,  not  zero,  but  some  other 
quantity,  around  which;  though  small  in  comparison  with  the  totsl 
effect,  the  effect  nevertheless  oscillates,  and  which  is  the  middle  point 
in  its  oscillation ;  we  may  conclude  this  to  be  the  effect  of  some  con- 
stant cause:  which  cause,  by  some  of  the  methods  already  treated  o^ 
we  may  hope  to  detect.  This  may  be  called  the  ducavery  of  a  residual 
phenomenon  by  eliminating  the  effect  of  chance* 

It  is  in  this  manner,  for  example,  that  loaded  dice  may  be  discovered. 
Of  course  no  dice  are  sb.cluiQdily  loaded  that  they  must  always  throw 
certain  numbers;  otherwise  the  fraud  would  be  instantly  detected. 
The  loading,  a  constant  cmise,  mingles  with  the  changeable  causes 
which  detennine'  what  cast  will  be  thrown  in  each  individual  inatanoe. 
If  the  dice' were  not  loaded,  and  the  throw  were  lefl  %o  depend  entirely 
upon  the  changeable  causes,  these  in.  a  sufficient  number  of  instances 
would  balance  ene  another,  and  there  would  be  no  preponderant 
number  of  throws  of  any  one  kind.     If,  therefore,  after  such  a  number 
of  trials  that  no  forther  increase  of  their  number  has  .any  material 
effect  upon  the  average,  we  find  a  preponderance  in  favor  of  a  partic- 
ular throw;  we  may  conclude  with  assurance  that  there  is  some  oonstant 
cause  acting  in  favor  of  that  throw,  or  in  other  words,  that  die  dice 
are  not  fair ;  and  moreover  the  exact  amount  of  the  un&iraeas.     In  a 
similar  manner,  what  is  called  the  diurnal,  variation  of  the  barometer, 
which  is  very  small  compared  with  the  variations  arising  fi'om  the 
irregular  changes  in  the  state  of  the  atmosphere,  was  di8c6ver«d  by 
comparing  the  average  height  of  the  barometer  at  different  hours  of 
the  day.     When  this  comparison  Was  made,  it  was  found  that  there 
was  a  small  difference,  which  on  the  average  was  constant,  however 
the  absolute  quantities  might  vary,  and  which  difference,  therefore, 
must  be  the  effect  of  a  constant  cause.     This  cause  was  ai^erwartls 
ascertained,  deductively,  to  be  the  rarefaction  of  the  air,  occasioned 
by  the  increase  of  temperature  as  the.  day  advances. 

§  5.  After  these  general  remarks  on  the  nature  of  chance,  We  are 
prepared  to  consider  in  what  manner  assurance  may  be  obtained  that 
a  conjunction  between  two  phenomena,  which  has  been  observed  a 
certain  number  of  times,  is  not  casual,  but  a  result  of  causation,  and 
to  be  received  therefore  as  one  of  the  uniformities  in  nature,  although 
(until  accounted  for  a  priori)  only  as  an  empirical  law. 

We  will  suppose  the  strongest  case,  namely,  that  the  phenomenon  B 
has  never  been  observed  except  in  conjunction  with  A*  £veii  then, 
the  probability  that  they  are  connected  is  not  measiued  by  the  total 
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number  of  inBtances  in  which  they  have  been  found  together,  but  by 
the  excess  of  that  number  aboTe  the  number  due  tu  the  abaolute  fre- 
quency of  A.  If,  for  example,  A  exists  always,  and  therefore  coexists 
with  everything,  no  number  of  instances  of  its  coexistence  with  B 
would  prove  a  connexion-;  as  in  our  example  of  the  fixed  stars.  If  A 
be  a  &ct  of  such  common  occurrence  that  it  may  be  presumed  to  be 
present  in  half  of  all  the  caises  that  occur,  and  therefore  in  half  the 
cases  in  which  B  occurs,  it  is  onlv-  the  proportional  excess  above  hal( 
that  are  to  be  reckoned  as  evidence  towards  proving  a  connexion 
between  A  and  B. 

In  addition  to  the  question.  What  is  the  number  of  coincidences 
which,  on  an  average  of  a  great  multitude  of  trials,  may  be  expected 
to  arise  from  chance  alone  1  there  is  also  another  question,  namely,  Of 
what  extent  of  deviation  firom  that  averase  i^  the  occurrence  credible, 
from  chance  alone,  in  some  number  of  itistances  smaller  than  that 
which  constitutes  a  fiskir  average  1  It  is  not  only  to  be  considered  what 
is  the  general  result  of  the  chances  in  the  long  run,  but  also  what  are 
the  extreme  limits  of  variation  from  that  general  result,  which  may 
occasionally  be  expected  as  the  result  of  some  smaller  number  of 
instances. 

The  consideration  of  the  latter  question,  and  ahy  consideration  of 
the  fonner  beyond  that  already  given  to  it,  belong'  to  what  mathema- 
dciaos  term  the  doctrine  of  chances,  of,  in  a  phrase  of  greater  preten- 
fioD,  the  Theory  of  Probabilities.  An  attempt  at  a  philosophical  appre- 
ciation of  that^  doctrine  itf,  therefiire,  a  necessary  portion  of  our  Cask. 
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or  THE  CALCULATION  OF  CUANCBS. 

§  1.  '*  Pbobabilitt,"  says  Laplace,*  "  has  reference  partly  to  out 
ignorance,  partly  to  our  knowledge..  We  know  that  amonff  three  or 
more  events,  one,  and  only  one,  must  happen ;  but  there  is  nothing 
leading  us  to  believe  that  any  one  of  them  will  happen  rather  than  the 
odiers.  In  this  state  of  mdecision,  it  is  impossible  for  us  to  pronounce 
with  certainty  on  their  occurrence.  It  is,  however,  probable  that  any 
one  of  these  events,  selected  at  pleasure,  will  not  take  place ;  because 
we  perceive  several  cases,  all  equally  possible,  which  exclude  its  oc- 
currence, alid  only  one  which  ravors  it." 

Such  ia  this  great  mathematician's  statement  of  the  logical  fi>unda- 
tion  upon  which  rests,  according  to  h'im,  the  theory-  of  chances :  and  if 
his  unrivaled  command  over  the  means  which  mathematics  supply  for 
calculating  the  results  of  eiven  data,  necessarily  implied  an  equally 
sure  judgment  of  what  the  data  ought  to  be,  1  should  hardly  dare  give 
utterance  to  my  conviction,  that  in  this  opinion  he  is  entirely  wrong ; 
that  his  Ibundation  is  altogether  insuflictent  for  the  superstructure 
erected  upon  it ;  and  that  there  is  implied,  in  all  rationflii  calculation 
of  the  probabilities  of  events,  an  essential  condition,  which  is  either 

•  B»$m  PkawMfki^uBMvUt  PnbMilM,  fifth  Pmiii  editum,  p.  7. 
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overlooked  in  L8|>Iaoe'8  elateiiient,  or  bo  va^ttely  indicated  as  neither 
to  be  suggested  to  the  reader,  nor  kept  in  view  by  the  writer  bimselC 
.  To  a  calculation  of  chances,  according  to  Laplace,  two  things  are 
necessary :  we  must  know  that  of  several  events  some  one  will  cer- 
tainly happen,  and  no  more  than  one ;  and  we  must  not  know,  nor 
have  any  reason  to  expect,  that  it  will  be  one  of  these  events 
rather  than  another.  I  contend  that  these  are  not  the  only  requis* 
ites,  and  that  another,  supposition  is  necessary.  This  supposition  it 
might  be  imagined  that  Laplace  intended  to  indicate,  by  saying 
that  all  the  events  must  be  equally- possible  {egidemerU  pottibUa). 
But  bis  next  sentence  shows  that,  by  this  expression,  he  did  not 
mean  to  add  anything  to  the  two  conditions  which  he  had  already 
suggested.  "  The  theory  of  chances  consists  in  reducing  all  events 
of  Uie  same  kind  to  a  certain  number  of  cases  equally  poasiblet 
that  is,  such  that  we  are  equally  mtuteeided  as  to  their  existence ;  and 
to  determine  the  number  of  these  cases  which  are  favorable  to  the 
event  of  whiph  the  probability  is  sought"  By  "  events  equally  possi- 
ble/' then,  he  only  means  events  *'  such  that  we  are  equally  undecided 
as  to  their  existence ;"  that  we  have  no  reason  to  expect  one  rather 
than  another;  which  is  not  a  third  condition,  but  the  second  of  the 
two  previously  specified.  I,  therefore,  feel  warranted  in  affirming 
that  Laplace  has  overlooked,  in  this  general  theoretical  statement, 
a  necessary  part  of  the  foundation  of  the  doctrine  of  chances. 

§  2.  To  be  able  to  pnmounce  two  events  equally  probable,  it  is  not 
enough  that  we  should  know  that  one  or  the  other  must  happen,  and 
should  have  no  ground  for  conjecturing  which.  Experience  must 
have  shown  that  the  two  events  are  of  equally  frequent  occurrence. 
Why,  in  tossing  up  a  halfpenny,  do  we  reckon  it  equally  probable 
that  we  shall  tnrow  cross  or  pile  1  Because  experience  has  shown 
that  in  any  great  number  of  throws,  cross  and  pile  are  thrown  about 
equally  often ;  and  that  the  more  throws  we  make,  the  more  nearly 
the  equality  is  perfect.  We  call  the  chances  even,  because  if  we 
stake  equal  sums,  and  play  a  certain  large  number  of  timea,  experi- 
ence jiroves  that  our  gams  and  losses  will  about  balance  one  anotner ; 
and  will  contiime  to  do  so,  however  long  afterwards  we  continue  play- 
ing :  while  on  the  contraiy,  if  we  give  the  slightest  odds,  and  play  a 
great  number  of  times,  we  are  sure  to  lose ;  and  the  longer  we  con- 
tinue playing,  the  greater  losers  we  shall  be.  If  experience  did  not 
prove  this,  we  should  proceed  ^s  much  at  haphazard  m  staking  equal 
sums  as  in  laying  odds ;  we  should  have  no  more  reason  for  expecting 
not  to  be  losers  by  the  one  wager  than  by  the  other. 

It  would  indeed  require  strong  evidence  to  persuade  any  rational 
person  that  by  a  system  of  operations  upon  numbers,  our  ignorance 
can  be  coined  into  science ;  and  it  is  doubtless  this  strange  pretension 
which  has  driven  a  profound  thinker,  M.  Gomte,  into  the  contrary 
extreme  of  rejecting  altogether  a  doctrine  which,  however  imperfectly 
its  principles  may  sometimes  have  been  conceived,  receives  daily  veri- 
fication from  the  practice  of  insurance,  and  firom  a  great  mass  of  other 
positive  experience.  The  doctrine  itself  is,  I  conceive,  sound,  but  the 
maimer  in  which  its  foundations  have  been  laid  by  its  great  teachers  is 
most  seriously  objectionable.  Conclusions  respecting  the  probability 
of  a  fact  rest  not  upon  a  different,  bat  upon  the  veiy  same  basis,  aa 
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concliindni  reflpectlng  its  certainty ;  namely,  not  our  ienorance,  but 
our  knowledge :  knowledge  obtained  by  experience,  of  the  proportion 
between  the  cases  in  which  the  fact  occurs,  and  those  in  which  it  doea 
not  occur.  Every  calculation  of  chances  is  grounded  on  an  induction : 
and  to  render  the  calculation  legitimate,  the  induction  must  be  a  valid 
one.  It  is  not  less  an  induction,*  though  it  does  not  prove  that  the 
erent  occurs  in  all  cases  of  a  given  description,  but  only  that  out  of  a 
given  number  of  such  cases,  it  occurs  in  about  so  many.  The  fraction 
which  madiematicians  use  to  designate  the  probability  of  an  event, 
!•  the  ratio  of  these  two  numbers ;  the  ascertamed  proportion  between 
the  number  of  cases  in  which  the  event  occurs,  and  the  sum  of  all  the 
cues,  those  in  which  it  occurs  and  in  which  it  does  not  occur  taken 
together.  In  playing  at  cross  and  pile,  the  description  of  cases  con- 
cerned are  throws,  and  the jprobabibty  of  cross  is  one  half,  because  it 
is  (bund  that  if  we  throw  often  enough,  cross  is  thrown  about  once  in 
every  two  throws  ;  and  because  this  induction  is  made  under  circum- 
Aances  justifying  the  belief  that  the  proportion  will  be  the  same  in 
other  cases  as  in  the  cases  examined.  In  the  cast  of  a  die,  the  proba- 
bility of  ace  is  one-sixth ;  not,  as  Laplace  would  say,  because  there 
are  six  possible  throws,  of  which  ace  is  one,  and  because  we  do  not 
know  any  reason  why  one  should  turn  up  rather  than  another ;  but 
because  we  do  know  that  in  a  hundred,  or  a  million  of  throws,  ace  will 
be  throve  about  one-sixth  of  that  number,  or  once  in  six  times. 

Not  only  is  this  third  condition  indispensable,  but  if  we  have  that, 
we  do  not  want  Laplace's  two.  It  is  not  necessary  that  we  should 
know  how  many  possibilities  there  are,  or  that  we  should  have  no 
more  reason  for  expecting  one  of  them  than  another.  If  a  north  wind 
blows  one  day  in  every  ten,  the  probability  of  a  north  wiud  on  any 
^Ven  day  will  be  one-tenth,  even  tnough  of.  the  remaining  possibilities 
a  west  wind  should  be  greatly  the  most  probable.  If  we  know  that 
balf  the  trees  in  a  particular  rorest  are  oiJcs,  though  we  may  be  quite 
ignorant  how  many  other  kinds  of  trees  it  contains,  the  chance  that  a 
tree  indiscriminately  selected  will  be  an  oak  is  an  even  chance,  or,  in 
mathematical  language,  one-half.  So  that  the  condition  which  Laplace 
omitted  is  not  merely  one  of  the  requisites  for  the  possibility  of  a  cal* 
niladon  of  chances ;  it  is  the  only  requisite. 

In  saying  that  he  has  omitted  this  condition,  I  am  far  from  meaning 
to  assert,  that  he  does  not  frequently  take  it  into  consideration  in  par- 
ticular instances :  nor  indeed  could  he  fail  to  do  so,  since  whenevez 
any  experience  bearing  upon  the  case  really  exists,  he  would  naturally 
coDsuh  that  experience  to  assure  himself  of  the  fulfilment  of  his  second 
condition,  that  there  be  no  reason  for  expecting  one  event  rather  than 
uiother.     When  experience  is  to  be  had,  he  takes  that  experience  as 
the  measure  of  the  probability:  his  error  is  only  in  imagining  that 
there  can  be  a  measurement  of  probability  where  there  is  no  expe- 
nence.     The  consequence  of  this  error  has  been  his  adoption  of  con- 
clusions not  indeed  contrary  to,  but  unsupported  by,  experience.     He 
haa  been  led  to  push  the  theonr  and  its  applications  beyond  the  bounds 
which  confine  aU  legitimate  inierences  of  the  human  mind ;  by  extend- 
ing them  to  subjects  on  which  the  absence  of  any  ground  ror  deter- 
aimng  between  two  suppositionsy  does  not  arise  from  our  having  equal 
grounds  for  presuming  both,  but  from  our  having  an  equal  absence  of 
|rousds  for  presuming  either. 
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AccOTding  to  bia  Tiew8»  indeed,  die  GakQladon  of  chMiceH  akauld  be 
much  more  uiuversally  applicable  to  tbingii  of  whicb  we  are  oom> 
pletely  ignorant^  than  to  tpings  of  whicb  we  have  partial  knowledge. 
Where  we  have  some  experience  of  the  occurrence  of  each  of  tbe  con* 
flicting  poaaibilities,  it  may  often  be  difficult,  according  to  the  preecrip- 
tions  of  the  theory,  to  reduce  thoee  posBibilittea  to  a  definite  mimber  of 
cases,  all  equally  probable ;  but  when  the  case  is  out  of  the  reach  of 
all  experience,  so  that  we  have  no  difficulty  in  being  "  equally  unde- 
cided*^ respecting  the  possibilities,  there  is  nothing  to  make  ua  halt  or 
waver  in  applying  the  theory.  If  the  question  be  whether  the  inhabit- 
ants of  Saturn  have  red  hair,  we  need  only  know  the  number  of  the 
prismatic  colors,  and  of  their  more  marked  compounda»  and  we  can  at 
once  assign  the  fraction  corresponding  to  the  probability !  It  is  evi* 
dent  that  probability,  in  any  sense  in  which  it  can  operate  upon  our 
belief  or  conduct,  has  nothing  to  do  with  such  chimerical  evalaadona» 
axfd  that  entire  suspension  ofjudgment,  where  we  have  no  evidence,  ia 
the  only  course  befitting  a  rational  being.  To  entitle  uato  affirm  any- 
thing positive  about  uncertain  facts,  whether  it  be  that  one  supposition 
is  more  probable  than  another,  or  only  that  it  is  equally  probable,  we 
must  have  the  testimony  of  experience,  that,  taking  the  whole  of  some 
class  of  cases,  the  one  guess  will  be  oflener  right,  or  aa  often  right  as 
the  other.  The  estimation,  in  short,  of  chancesi  like  thaK  of  cestaiA- 
ties,  is  only  rational  when  grounded  upon  a  complete  induction  by 
observation  or  experiment.* 

§  3.  From  these  principles  it  is  easy  to  deduce  the  demonstration  of 
that  theorem  of  the  doctrine  of  probabilities,  which  is  the  ibundatioft 
df  its  principal  application  to  juaicial  or  other  inquiries  for  ascertain- 
llkg  the  occurrence  of  a  given  event,  or  the  reality  of  an  iadividual 
AicL     The  signs  or  evidences  by  which  a  &ct  is  usually  proved,  are 

.  *  CoDfiBiiaD  19  iDiiMftiinM  intitiduesd  into  tku  tai^&ci  by  ooi  advartiiif  Co  the  dudnetion 
between  the  cbancea  that  a  givea  event  will  happen,  and  the  chancea  that  a  gveaa,  not  jm, 
Made,  Tespecting  itt  occurrence,  will  be  right.  Supposinff  that  I  have  no  mora  reaaon  to 
aapeci  one  event  than  another,  it  ia  (from  experience  of  human  actiona)  an  equal  chance 
iriiethsr  I  giiaw  ▲  or  B;  bat  ii  ii  not,  theralore,  aa  equal  chaaee  whether  A  or  B  takao 
place. 

^Tfae  fellaey  haa  been  aCated  thna.  Snppoae  that  either  A  or  B  moat  happen :  and  kt 
tbe  chance  that  A  will  happen  be  mf  aa  oertainty  ia  repreaented  bv  1,  the  dmnce  that  B 
will  happen  is  1  — x.  Now,  the  chance  that  the  event  1  gneaa  will  conw  to  paaa,  ia  made 
oh  of  two  chancea :  the  chance  that  I  shall  guess  A  and  that  A  wiU  happen,  pku  the 
caanoe  that  I  ahaU  gvesa  B  and  that  B  will  happen.  The  chance  that  I  shall  gneaa  A 
beingi  i  the  chance  that  I  shall  gueas  A  and  that  A  will  happen,  ia  compounded  of  |  and  jt : 
it  is  therefore  ^s.  The  chance  that  I  shall  guess  B  being  also  ^,  the  chance  that  I  shall 
g^esa  B  and  that  B  will  happen,  is  ^  (1 — *).  But  the  sum  of  these  two  is  ^ :  theiefeie  tbe 
c|Mnce  that  the  event  I  gueaa  will  come  to  pass,  ia  always  an  even  chance.  But  aonoe  it 
ia  an  even  chance  that  my  gueaa  will  be  right,  it  ia  an  even  chance  which  of  tbe  tW0( 
vrill  occur,  whatever  may  oe  their  comparative  frequency  in  nature. 

I  The  whole  of  this  raaaoning  ii  souna  up  to  the  last  step,  but  that  step  is  a        .  ^ 

Befoie  I  have  guaased,  or  until  I  have  made  my  gueaa  known,  it  n  an  even  ehance'ihai  I 
■(bess  right ;  but  when  I  have  guessed,. and  guessed  A,  it  ia  no  longer  an  even  chance  tima 
Vhmm  gueaaed  riaht ;  otharwiae  there  would  be  an  even  chance  in  favor  of  tbe  moat  ia 
nrobabie  event    Let  the  qoeation  be,  la  Queen  Victoria  at  this  moment  alive :  and  let  me 
be  required  to  guess  aye  or  no,  withqut  kaowing  abonl  what,  in  order  that  I  may  heeattaOw 
Iflcely  to  ness  the  one  and  the  otb«r.    No  one  will  say  it  is  an  even  chaooe  which  ie  tru*.^ 
.  but  it  raaUy  is  aa  even  chance  whethar  my  gueaa  will  be  right    The  chance  of  my  piiam 
ing  in  the  negatiina  aodhaiaarigbt  iaiof  a^pwy  email  chanee,  nay.  peihapa  jyViti.  b«a 
t^  chai»a.oftn0g|ieaaiitg;in>iheaflinpatesa<anAbeiarris*»t  «i  oftbewiainfcigY 


a9  that  the  two jofother  aia^i.   Wh«L.hovavef»  I  have  gpesaad*  and  loM'sy  gnaMk 
ttten  chance  which  of  the  two  I  should  gueaa-  ia  converted  into  a  oeitaiBty^   If  1 ' 

the  ehsnee  Ibafr  I  am  ri^  ia  ^;t  t  If  BO,  it  ia  only  x,^^. 
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floiae  of  its  oonsequenees :  And  the  inquiry  hinges  npon  determining 
wbat  cauto  is  most  likely  to  have  produced  a  given  enect.  The  theo- 
rem  appHcsble  ttf  saoh  investigatioiui  is  the  Sixui  Principle  in  Laplace's 
Sutn  PkUo9opkique  tvr  Ui  FrobahUitHj  which  is  described  by  him  as 
"  the  fundamental  principle  of  that  branch  of  the  Analysis  of  Chances, 
iwbich  eonsists  in  ascending  from  events  to  their  causes."** 

Given  an  efibet  to  be  accounted  for,  and  there  being  several  causes 
which  might  have  produced  it,  but  of  the  presence  of  which,  in  the 
particular  case,  nonitng  is  kilown ;  the  probabiliQr  that  the  effect  was 
produced  by  any  one  of  these  causes  %s  oi  the  antecedent  probabilitf 
ef  the  come,  mitiflikd'  by  the  prdbabUity  that  th€  aiute,  tfU  existed, 
wmUd  home  proAused  ^  giffen  effect. 

Let  M  be  the  eflfbct,  and  A,  fi,  two  Causes,  by  either  which  it  might 
have  been  prc^uced.  To  find  ihe  probability  that  it  waa  produced 
by  the  one  and  not  by  the  other,  ascertain  which  of  the  two  is  most 
likely  to  have  existed,  and  which  of  them,  if  it  did  exist,  was  most 
likely  to  produce  die  effect  M :  the  probability  sought  is  a  compound 
of  these  two  probabilities; 

CAas  I.  Let  the  causes  ber  both  alike  in  the  second  respect ;  either 
A  or  B,  when  it  exists,  being-  su[^osed  equally  likeilv  (or  equally 
certain)  to  produce  M ;  but  let  A  be  in  itself  twice  as  Iftejy  as  6  to 
exist,  that  is,  t#i^  as  frequent  a  phenomenon.  T^n  it  is  twice  as 
fikehr  to  have  existed  in  Oiis  case,  and  to  have  boen  the  cause  which 
poKMnioed  M. 

For^  since  A  exists  in  nature  twice  as  ofteir  as  B;  in  any  300  cases 
in  wfaidi  one  or  other  existed,  A  has  exited  200  times  and  B  100. 
But  either  A  or  B  must  have  existed  wherever  M  is  produced :  there- 
fiwe  in  300  titnes  that  M  is  produced,  A  was  the  producing  cause  200 
B  only  100,  that  is,  in  the  rsdo  of  2  to  1.  Thus,  then,  if  the 
(  are  alike  in  their  capacity  of  jvoducing  the  effect,  the  proba- 
aa  to  which  aetuaUy  produ^d  it,  is  in  llie  ratio  of  their  antecedent 


OasB  li.  Revers&ig  the  Isst  hypothesis,  let  us  suppose  that  the 
Aaea  as«)  equally  frequen^  equally  likely  to  have  existed,  but  not 
equally  likely,  if  diey  did  exist,  to  producie  M :  that  in  three  times  that 
A  oceun,  it  produces  that  effect  twice,  while  B,  in  three  times,  pro- 
dwsea  it  only  once.    Sin^*the  two  causes  are  equally  frequent  in  tneir 
ooeuzrence ;  in  e^ery  silc  times  that  either  one  or  the  other  exists,  A 
•eixiatB  tkree  times  and  B  three  times.    A,  of  its  three  times,  produces 
M  in  two ;  B,  of  its  three  times,  produces  M  in  one.     Thus,  in  the 
whole  SIX  times,  M  is  only  produ6ed  thrice ;  but  of  that  thrice  it  is' 
pcodueed  twice  by  A,  Onoe  only  by  B.    Consequently,  when  the  an- 
tecedent probabilities  of  the  causes  are  eoual,  the  chances  that  thi^ 
efieet  wsitf  produced  by  them  are  in  the  ratio  of  the  probabilities  that 
j£  tJhey  did  exist  Aey  would  pitodttee  the  effect. 

Ojsas  III.  The  third  case,  that  m  which  the  causte  arei  unBke  in 
botli  rsepeets,  ia  sidved  by  vriiat  hsiA  preceded.  For,  #hen  a  quantity 
deycpdi  upon  two  olh^  quanlMeB,  in  stech  a  manner  that  while  either 
odf  them  remains  eiiMCiBft  il  is  ptfofMtfiondl  to  the  olfaef ,  it  must  neces- 
be  ptopuwioiittl  to  dM  prodiii6t  of  the  two  qutAlitSes,  die  product 


«  Pi».  IS,  IS.    TM'lhlfisratti  nf  iiot  itvfsd'by  Lsplses  Id  tli«  eimct  teftn^  in  wbtcfa  I  haw 
'^i;  lratUieiMUlgr«fMnpsrtoriii»IWottodsstti«pi4^^ 
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being  the  only  function  of  the  two  which  obeya  that  particular  law  of 
variation.  Therefore,  the  probability  that  M  was  produced  by  either 
cause,  is  as  the  antecedent  probability  of  the  cause,  multiplied  by  the 

Srobability  that  if  it  existed  it  would  produce  M.     Which  was  to  be 
emonstrated. 

Or  we  may  prove  the  third  case  as  we  proved  the  first  and  second. 
Let  A  be  twice  as  frequent  as  B ;  and  let  them  also  be  unequally  hkely, 
when  they  exist,  to  produce  M :  let  A  produce  it  twice  in  four  times, 
B  thrice  in  four  times.  The  antecedent  probability  of  A  is  to  diat  of 
B  as  2  to  1 ;  the  probabilities  of  their  producing  M  are  as  2  to  3 ;  the 
product  of  these  ratios  is  the  ratio  of  4  to  3,  which,  therefore,  if  the 
theorem  'be  true,  vrill  be  the  ratio  of  the  probabilities  that  A  or  B  was 
the  producing  cause  i^  the. given  instance.  And  such  will  that  ratio 
really  be.  For  since  A  is  twice  as  frequent  as  B,  out  of  twelve  cases  in 
which  one  or  other  exists,  A  exists  in  8  and  B  in  4.  But  of  its  eight 
cases,  A,  by  the  supposition,  produces  M  in  only  4,  while  B  of  its  four 
CMOS  produces  M  m  3.  M,  therefore,  is  t>nly  produced  at  all  in 
seveix  of  the  twelve  cases ;  but  in  four  of  these  it  is  produced  by  A,  in 
three  by  B ;  hence,  the  probabilities  of  its  being  produced  by  A  and 
by  B  are  as  4  to  3,  and  are  expressed  by  the  fractions  f  and  f .  Which 
was  lo  be  demonstrated. 

It  Is  here  necoaaary  to  point  out  another  serious  oversight  in  La- 
place's  theory.    When  he  first  introduces  the  foregoing  theorem,  he 
characterizes  it  correctly,  as  the  principle  for  determining  to  whidh  of 
several  causes  we  are  to  attribute  a  known  £bucL    But  after  having  con- 
ceived the  principle  thus  accurately,  when  he  comes  to  its  applications 
he  no  longer  restricts  it  to  the  ascertainment  of  causes  alone,  but,  with- 
out any  previous  notice  substitutes  for  the  idea  of  causes  that  oi  hypo- 
theses^ or  suppositions  of  any  kind.    In  this  extended  sense,  I  do  not 
conceive  the  proposition  to  be  tenabl€>.     The  hypotheses  must  be  either 
causes,  or  at  least  signs  showing  ihe  exiatence  of  causes.    If  we  could 
be  permitted  to  substitute  mere  suppositions  affording  no  ground  for 
concluding  that  the  effect  would  be  produced,  in  the  room  of  causes 
capable  of  producing  it,  the  theorem  thus  extended  would  stand  as 
fi^uows.    A  fact,  M ,  having  happened,  the  probability  of  the  truth  of 
any  arbitrary  supposition  altogether  unconnected  with  M,  is  as  the 
antecedent  probability  of  the  supposition,  multiplied  by  the  probability 
that  if  the  supposition  was  true  M  would  happen;  that  is,  multiplied 
by  the  antecedent  probability  of  M,  since  At  is  neither  more  ncvr  leas 
probable  on  account  of  a  supposition  which  has  nothing  to  do  with  die 
causes  of  it.    Now  the  proposition  as  thus  stated,  is  an  absurdity:     Tlie 
probability  that  when  M  happened  A  had  previously  happened,  is  not 
the  antecedent  probability  of  M  multiplied  by  that  <»  A,  but  the  aate- 
cedent  probability  of  A  only.     The  antecedent  probability  of  M  cazmoi 
be  an  element  of  a  question  into  which  the  occurrence  of  M  enters  not 
as  a  contingency  but  as  a  certainty.     What  the  product  of  the  antece- 
dent probabilities  of  A  and  M  does  give,  is,  not  the  probability  of  the 
the  one  when  the  other  is  a  known  past  event,  but  the  antecedent  proV 
ability  of  the  two  together,  considered  as  fiiture  events. 

This  error  of  I^aplace  has  not  been  harmless.  We  shall  see  Here- 
after,  in  treating  4i  the  Grounds  of  Disbelief,  that  he  has  been  led  by 
it  into. serious  practical  mistakes  when  attempting  to  pronounce  upon 
the  circumstances  which  render  any  statement  incredible. 
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§  4.  From  the  preceding  view  of  the  foandation  of  the  doctrine  of 
chances,  its  general  principles  mav  be  seen  to  be  applicable  in  a  rough 
way  to  many  subjects  which  are^  by  no  means  amenable  to  its  precise 
calculations.  To  render  these  applicable,  there  must  be  numerical 
data,  derived  from  the  observation  of  a  veiy  large  number  of  instances. 
The  probabilities  of  life  at  different  ages,  or  in  different  climates ;  the 
probabilities  <3i  recovery  from  a  particular  disease ;  the  chances  of  the 
birth  of  male  or  female  oflEspring;  die  chances  of  the  loss  of  a  vessel 
in  a  particular  voyage ;  all  these  admit  of  estimation  sufficiently  pre- 
cise to  render  the  nimierical  appreciation  of  their  amount  a  thing  of 
Etical  value ;  because  there  are  bills  of*  mortality,  returns  from 
itab,  registers  of  births,  of  shipwrecks,  &c.,  founded  on  cases 
siently  numerous  to  afford  average  proportions  which  do  not 
materially  vary  from  yea^r  to  vear,  or  from  ten  years  to  ten  years.  But 
where  observation  and  expenment  have  not  afforded  a  set  of  instances 
sufficiently  numerous  to  eliminate  chance,  and  sufficiently  various  to 
eliminate  aU  non-essential,  specialities  of  circumstance,  to  attempt  to 
calculate  chances  is  to  convert  mere  ignorance  into  dangrerous  error 
by  clothine  it  in  die  garb  of  knowledge. 

It  remains,  to  examine  the  bearing  of  the  doctrine  of  chances  upon 
the  peculiar  problem  for  the  sake  of  which  we  have  on  this  occasion 
adverted  to  it,  namely,  how  to  distinguish  coincidences  which  are 
casujal  from  those  which  are  the  result  of  law;  from  those  in  which  the 
&ciB  which  accompany  or  follow  one  another  are  somehow  connected 
through  causadon. 

§  5.  The  doctrine  of  chances  affords  means  by  which,  if  we  knew 
the  meerage  number  of  coincidences  to  be  looked  for  between  two 
phenomena  connected  only  casually,  we  could  determine  how  often 
any  given  deviation  from  Uiat  average  vrill  occur  by  chance.    If  the 

probability  of  any  casual  coincidence,  considered  in  itself,  be  — ,  the 

probability  that  the  same  coincidence  will  be  repeated  n  times  in  suc- 

ceosion  is  -^.    For  example,  in  one  throw  of  a  die  the  probability  of 

aoe  being  -z ;  the  probability  of  throwing  ace  twice  in  succession  will 

he  1  divided  by  the  square  of  6,  or  -~.    For  ace  is  thrown  at  the  first 

throw  once  in  six,  or  six  in  thirty-six  dmes ;  and  of  those  six,  the  die 
beings  cast  again',  ace  will  be  thrown  but  once ;  being  altogether  once 
in  tfairty-six  times.    The  chalice  of  the  same  cast  tkree  times  succes- 

siTely  10,  by  a  similar  reasoning,  ^  or  ^^^ :  that  is,  the  event  will  hap- 
pen, on  a  large  average,  only  once  in  two  hundred  and  sixteen 
throws. 

We  bave  thus  a  rule  by  which  to  estimate  the  probability  that  any 
given  series  of  coincidences  arises  from  chance;  provided  we  can 
mearare  correctly  the  probability  of  a  single  coincidence.  If  we  could 
obtain  an  equally  precise  expression  for  the  probability  that  die  same 
series  of  coincidences  arises  from  causadon,  we  should  only  have  to 
compare  the  numbers.    This»  however,  can  rarely  be  done.    Let  us 


aa^  iiiwonw. 

1996  what  dagree  of  njiproiami^on  era  pcMieaUj  to  made  to  the 

necessary  preciaioD. 

The  queation  fUls  within  Laplaee's  sixth  principle,  of  which  a  ohort 
distance  hack,  we  gave  the  demonatration.  The  giYen  fact,  that  ia  to 
say,  the  series  of  coincidei^fiea,  may  have  originated  either  in  a  canaal 
conjunction  of  caMses  oj  in  a  law  qf  nature.  The  pvobabiUtieB,  theva- 
fore,  that  i)Ue  fact  originated  in  these  two  modeai  az»  as  tiieir  ante- 
cedent prohabilitiea,  multiplied  by  the  probabiliuaa  diet  if  ^7  existed 
they  would  produce  the  eSect.  Sut  the  particular  oomhination  of 
dbances  if  it  occurred,  or  the  law  of  nature  if  seal,  would  eerioMy 
produce  the  series  of  coinoideDces.  The  probabflitiaa,  therefore, 
xh»t  the  coincidences  are  produced  by  dbe  two  cauaes  in  qnestioiv 
are  ae  the  antecedent  pi^obabilities  of  the  cansas^  One  of  these,  the 
antecedent  probability  of  the  combination  of  mere  chances  which 
would  produce  the  given  result,  is  an  appveciaUe  quantity.  The 
antecedent  probability  of  the  other  aiq>position  may  be  susceptible 
of  a  more  or  less  ejia«t  eatimation,  according  to  me  nature  it  the 
case. 

.In  some  cases,  the  coincidence,  8iuq)osing  it  to  be  Ae  result  of 
causation  at  all,  must  be  the  lepult  ot  a  Imown  cause;  as  the  suc- 
cession of  aces,  if  not  accidental,  most  arise  from  the  loading  of  die 
diie.  In  such  .cases  we  may  he  able  to  form  a  coqeeture  as  to  die 
antecedent  probabilily  Qf  auch  a  circumstance,  from  the  charaeten 
of  the  parties  concerned,  or  either  su<^  e:vidence;  hot  it  wevld  deailv 
be  impossible  to  estimate  that  probability  with  mythiog  like  numeriiau 
precision.  The  counter-probability,  however,  that  of  the  accidental 
origin  of  the  coincidence,  dwindling  so  rapidly  as  it  does  at  each  new 
trial ;  the  stage  is  soon  reached  at  which  the  chance  of  unfairness  in 
the  die,  however  small  in  itself,  must  be  greater  than  that  of  a  causal 
coincidence ;  and  on  this  ground,  a  practical  deciBion  can  generally  be 
come  to  vrithout  much  hesitation,  if  there  be  the  power  of  repeating  the 
experiment. 

When,  however,  the  coincidence  is  one  which  cannot  be  accounted 
for  by  any  known  canse,  and  the  connexion  between  the  two  phenom- 
ena, u  produced  by  causation,  must  be  the  result  of  some  law  c£  nature 
hitherto  unknown ;  which  is  the  case  we  had  in  view  in  the  last  chap- 
ter; then,  although  the  probability  of  a  casual  coincidence  |nay  m 
capable  of  appreciation,  that  of  the  counter-supposition,  the  existence 
of  an  undiscovered  law  of  nature,  is  cleariy  unsusceptible  of  even  an 
approximate  evaluation.  In  order  to  have  the  data  which  such  a  case 
would  require,  it  would  be  necessary  to  know  vdiat  proportion  q£  all 
the  individual  Sequences  or  coexistences  occurrincr  in  nature  are  the 
result  of  law,  and  what  proportion  are  the  result  ol  chance.  It  being 
evident  that  we  cannot  form  any  plausible  conjecture  as  to  thi&  propor- 
tion, much  less  appreciate  it  numericallv,  we  cannot  attempt  any  pre- 
cise estimation  of  the  eompaxative  prdbabilides.  But  of  this  we  are 
sure,  that  the  detection  of  an  unknown  law  of  nature— -of  some  previ- 
ously unrecognised  constancy  of  conjunction  among  phenomena— is 
no  uncommon  event.  If,  therefore,  the  number  of  instances  in  wbich 
j^  coincidence  is  observed,  over  and  above  that  whidi  would  arise  on 
the  average  from  the  mere  concurrence  of  chances,  be  sudi  that  so 
great  an  amount  of  coinddoaces  ham  aocident  alone  would  be  ait 
extremely  uncommon  event;  we  have  reason  to  conclude  thtt  the  ooin- 
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^  ddence  »  tiie  effect  of  causatioii,  and  msiy  be  WNseived  (sabiect  to 
'  «orrectioii  from  farmer  experienoe)  aa  an  empirical  law.    Furdier 
than  tim^  ia  point  of  ]>redBioii,' we  eaanot  go ;  nor,  m  moat  eaaea,  la 
paster  predaioa  required  for  die  aolution  of  any  praelacal  dosbt; 


CHAPTBR  XIX. 

OF  THB  EXTENSION  OF  EEEIVATIVS  LAWS  TO  ANACEirr  CABS& 

§  1.  We  bare  bad  ik^uent  occasion  to  notice  tbe  inferior  generafi^ 
of  derrrative  laws,  compared  witb  tbe  ultimate  laws  from  whicb  diey 
are  derired.  Tbis  inferiority,  whicb  affects  not  only  tbe  extent  of  tbe 
piupositions  themselves,  but  their  degree  of  ceitainty  within  tbait  ex- 
tent, is  most  conspicuous  in  the  uniforn^ies  of  coexistence  and  sequence 
ebtainine  between  effects  which  depend  ultimately  upon  dmerent 
primeval  causes.  Such  uniformities  will  only  obtain  where  there 
exists  tbe  same  collocation  of  these  primeval  causes.  If  the  collo- 
cation varies,  thou^  the  laws  themselves  remain  the  same,  a  totally 
different  set  of  derivative  uniformities  may,  and  generally  wQl,  be  the 
result. 

Even  where  the  derivative  uniformity  is  between  different  effects  of 
the  same  cause,  it  will  by  no  means  obtain  as  universally  as  the  law  of 
die  cause  itself.  If  a  and  b  accompany  or  succeed  one  anodier  aa 
effects  of  die  cause  A,  it  by  no  means  follows  that  A  is  the  only  cause 
which  can  produce  them,  or  that  if  there  be  another  cause,  as  B, 
capable  of  producine  a,  it  must  produce  b  likewise.  The  conjunction, 
thefrefore,  of  ^  and  o^  perhaps  does  not  hold  universally,  but  only  in  tht 
instances  in  which  a  arises  vom  A.  When  it  is  produced  bv  a  cause 
ocker  than  A,  a  vdA  h  may  be  dissevered.  Day  (for  example)  is  always 
in  our  experience^  followed  by  night ;  but  day  is  not  the  cause  of  night ; 
both  are  successive  effects  of  a  common  cause,  the  periodical  passage 
•f  the  spectator  into  and  out  of  the  earth's  shadow,  consequent  on  the 
earth'iB  rotation,  and  on  die  illuminating  property  of  the  sun.  If,  there- 
fofre,  day  is  ever  produced  by  a  different  cause  or  set  of  causes  from 
diis,  day  vrill  not,  or  at  least  may  not,  be  followed  by  night.  On  the 
saA*s  own  surface,  for  instance,  this  may  be  the  case. 

mnally,  even  when  the  derivative  uniformity  is  itself  a  law  of  causa- 
tioii (resulting  frt>m  the  combination  of  seveitJ  causes),  it  is  not  alto- 
gether independent  of  collocations.  If  a  cause  supervenes,  capable  of 
wholly  or  pardally  counteracting  the  effect  of  any  one  of  the  conjoined 
causes,  die  effect  wiH  no  longer  conform  to  die  derivative  law.  While, 
dierefore,  each  ultimate  law  Is  only  liable  to  frustration  frx)m  one  set  of 
counteracting  causes,  the  derivative  law  is  liable  to  it  from  several. 
Novr»  the  possibility  of  die  occurrence  of  counteracting  causes  which 
do  not  arise  from  any  of  die  conditions  involved  in  the  law  itself, 
depends  on  the  original  collocations. 

It  is  true  that  (as  we  formerly  remariced)  laws  of  causation,  whether 
ultiinate  or  derivative,  are,  in  most  cases,  nilfilled  even  when  counter* 
acted ;  die  cause  produces  its  effect,  though  diat  effect  is  destroyed  by 
moftneiang  else.    That  die  effect  may  be  frustrated,  is,  therefore,  no 
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objection  to  the  universality  of  tbe  law  of  causation.  But  it  ia  an  db-  ^ 
jection  to  the  univenaMty  of  the  aequences  or  coexistences  of  effects,  * 
which  compose  the  greater  part  of  the  derivative  laws  flowing  from 
laws  of  causation.  When,  from  the  laW  of  a  certain  combination  of 
causes,  there  results  a  certain  order  in  the  effects ;  as  from  the  combi- 
nation of  a  single  sun  with  the  rotation  of  an  opaque  body  round  its 
axis,  there  results,  on  the  whole  surface  of  that  opaque  body,  an  alter- 
nation of  day  and  night;  then  if  we  suppose  one  of  the  combined 
causes  counteracted,  the  rotation  stoppea,  the  sim  extinguished,  or  a 
second  sun  superadded,  the  truth  of  that  particular  law  of  causation  is 
in  no  way  affected ;  it  is  still  true  that  one  sun  shining  upon  an  opaque 
revolving  body  vnll  alternately  produce  day  and  night ;  but  since  the 
sun  no  longer  does  shine  upon  such  a  body,  the  derivative  uniformity, 
the  succession  of  day  and  night  on  the  given  planet,  is  no  longer  true. 
Those  derivative  uniformities,  therefore,  which  are  not  laws  of  causa- 
tion, are  (except  in  the  rare  case  of  their  depending  upon  one  cause 
alone,  not  upon  a  combination  of  causes),  always  more  or  less  contin- 
gent upon  collocations;  and  are  hence  subject  to  the  characteristic 
mfirmity  of  empirical  laws,  that  of  being  admissible  only  where  the 
collocations  are  known  by  experience  to  be  such  as  are  requisite  for 
the  truth  of  the  law,  that  is,  only  within  the  conditions  of  time  and 
place  confirmed  by  actual  observation. 

§  2.  This  principle,  when, stated  in  general  terms,  seems  clear  and 
indisputable;  yet  many  of  the  ordinary  judgments  of  mankind,  the 
propriety  of  which  is  not  questioned,  have  at  least  the  semblance  of 
being  inconsistent  with  it.  On  what  grounds,  it  may  be  asked,  do  we 
expect  that  the  sun  will  rise'  to-morrow  1  Is  to-morrow  within  the 
limits  of  time  comprehended  in  our  observations]  They  have  extended 
over  some  thousands  of  years  past,  but  do  .they  include  the  future  1 
Yet  we  infer  with  confidence  mat  the  sun  will  rise  to-morrow ;  and 
nobody  doubts  that  we  are  entitled  to  do  so.  X^t  us  consider  what  is 
the  warrant  for  this  confidence. 

In  the  example  in  question,  we  know  the  causes  upon  which  the 
derivative  uniformity  depends.  They  are,  the  sun  giving  out  light, 
the  earth  in  a  state  of  rotation  and  intercepting  light.  The  induction 
which  shows  these  to  be  the  real  causes,  and  not  merely  prior  effects 
of  a  common  cause,  being  complete  and  irrefragable;  the  only  circum- 
stances which  could  defeat  the  derivative  law  are  such  as  would  de- 
stroy or  counteract  one  or  other  of  the  combined  causes.  While  the 
causes  exbt,  and  are  not  counteracted,  the  effect  will  continue.  If 
they  exist  and  are  not  counteracted  to-morrow,  the  sun  vriU  rise  to- 
morrow. 

Since  the  causes,  namely,  the  sun  and  the  earth,  the  one  in  the  state 
of  giving  out  light,  the  other  in  a  state  of  rotation,  will  exist  until  some- 
thing destroys  tnem;  all  depends  upon  the  probabilities  of  their  destruo 
tion,  and  upon  those  of  their  counteraction.  We  know  by  observation 
(omitting  the  inferential  proo&  of  an  existence  for  thousands  of  ages 
anterior),  that  these  phenomena  have  continued  for  five  thousand  years. 
Within  that  time  there  has  existed  no  cause  sufficient  to  diminish  them 
appreciably ;  nor  which  has  counteracted  their  effect  in  any  appreciable 
degree.  The  chance,  therefore,  that  the  sun  may  not  rise  to-morrovr, 
amounts  to  the  chance  that  some  cause,  which  has  not  manifested  itself 
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m  die  smallest  degree  during  five  thousand  yean,  will  ei^t  to-morro^ 
in  Buoh  intensity  as  to  destroy  the  sun  or  the  earth,  the  sun's  light  or 
the  eazth'a  rotation,  or  to  produce  an  immense  disturbance  in  the  eflfect 
rssulting  firom  those  causes. 

Now,  if  such  a  cause  will  exist  to-morrow,  or  at  any  future  time, 
some  cause,  proximate  or  remote,  of  that  cause  must  exist  now;  and 
must  have  existed  during  the  whole  of  the  five  thousand  yean.     If, 
therefore,  the  sun  do  not  rise  to-morrow,  it  will  be  because  some  cause 
has  existed,  the  effects  of  which,  though  during  five  thousand  yean  they 
have  not  amounted  to  a  perceptible  quantity,  vrill  in  one  day  become 
overwhelming.     Since  this  cause  has  not  been  recognized  during  such 
an  interval  of  time,  by  observen  stationed  on  our  earth,  it  must,  if  it 
exist,  be  either  some  agent  whose  effects  develop  themselves  gradually 
and  very  slowly,  or  one  which  existed  in  regions  beyond  our  observa- 
tion, and  is  now  on  the  point  of  arriving-  in  our  part  of  the  univene. 
Now  all  causes  which  we  have  experience  of,  act  according  to  laws 
incompatible  with  the  supposition  mat  their  effects,  after  accumulating 
so  slowly  as  to  be  imperceptible  for  five  thousand  yean,  should  start 
into  immensity  in  a  single  day.     No  mathematical  law  of  propo^ion 
between  an  eflbct  and  the  quantity  or  relations  of  its  cause,  could  pro* 
duce  such  contradictory  results.    The  sudden  development  of  an  effect, 
of  which  there  was  no  prerious  trace,  always  arises  firom  the  comine 
together  of  several  distinct  causes,  not  previously  conjoined ;  but  if 
such  sudden  conjunction  is  destined  to  take  place,  the  causes,  or  their 
causes,  must  have  existed  during  the  entire  five  thousand  yean,  and 
their  not  having  once  come  together  during  that  period,  shows  how 
rare  that  particular  combination  is.     We  have,  therefore,  the  warrant 
of  a  rigid  induction  for  considering  it  probable,  in  a  degree  undistm- 
gnishwle  from  certainty,  that  the  known  conditions  requisite  for  the 
sun's  rising  will  exist  to-moirow. 

§  3.  But  thb  extension  (^  derivative  laws,  not  causative,  beyond  the 
limits  of  observation,  can  only  be  to  ad^cent  cases.     If  instead  of  to- 
morrow we  had  said  this  day  twenty  thousand  yean,  the  inductions 
would  have  been  anythinflr  but  conclusive.     That  a  cause  which,  in 
opposition  to  very  powerral  causes,  produced  no  perceptible  effect 
during  five  thousand  yean,  should  produce  a  very  considerable  one  by 
the  end  of  twenty  thousand,  has  nottiing  in  it  which  is  not  in  conformity 
with  our  experience  of  causes.     We  know  many  agents,  the  effect  of 
whicli  in  a  short  period  does  not  amount  to  a  perceptible  quantity,  but 
by  aftccumulating  for  a  much  longer  perioa  becomes  considerable. 
Besides,  looking  at  the  immense  multituoe  of  the  heavenly  bodies,  their 
vast  distances,  and  the  rapidity  of  the  motion  of  such  of  them  as  are 
knomm  to  move,  it  is  a  supposition  not  at  all  contradictory  to  experi- 
ence that  some  body  may  he  in  motion  towards  us,  or  we  towards  it, 
witliin  the  limits  of  whose  influence  we  have  not  come  during  five  thou- 
sand yean,  but  which  in  twenty  thousand  more  may  be  producing 
effects  upon  ns  of  the  most  extraordinary  kind.    Or  the  fact  which  is 
capable  of  preventing  sunrise  may  be,  not  the  cumulative  effect  of  one 
cause,  but  some  new  combination  of  causes;  and  the  chances  favorable 
Co  that   combination,  though  they  have  not  produced  it  once  in  five 
thousand  yean,  may  produce  it  once  in  twenty  thousand.    So  that  the 
inductions  which  authorize  us  to  expect  future  events,  grow  weaker 
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•nd  weaker  die  ftirtlier  we  look  into  the  t^mm^  avd  et  Umgk  beoonn 
iMipprQciable. 

We  have  cooaidered  tbe  probabilitiet  of  the  Bvn'a  rising  Uk-wtm* 
row,  as  derived  from  the  real  laws,  that  is,  fiom  the  kws  of  ue  cauBOt 
on  which  that  imiibniiitT  ki  dependent  Let  ua  bow  ccDsider  how  the 
Qiatter  would  have  etood  if  the  unifannitj  had  been  knovm  only  as  an 
evpirioal  law ;  if  we  had  not  been  aware  that  ihe  aun'a  Hgfat,  and  the 
earth's  rotation  (or  the  sun's  notton),  w^ce  the  cauaes  on  which  the 

Sriodical  oodurenoe  of  suniise  de|ienda.  We  could  have  extended 
a  empirical  law  to  cases  adjacent  hi  time,  thou^  not-to  so  great  a 
distance  of  time  as  we  can  now.  Having  evidence  &at  liie  efects  had 
remained  unaltered  and  been  punctually  eonjoined  for  five  thousand 
yeara,  we  could  infi^r  that  the  unknown  causes  on  which  the  conjuno- 
ticm  is  dependent  had  existed  undiminished  and  unoounteracted  during 
the  same  period.  The  same  conclusions,  therefisre,  would  follow  as  in 
the  preceding  case ;  except  that  we  should  only  know  diet  during  69m 
thousand  years  nothing  had  occurred  to  defeat  perceptibly  thia  partica* 
lar  e£Ebct ;  while,  when  we  know  die  cacnea,  we  have  die  additiofial 
lUMurance,  that  during  diat  interval  no  such  ohange  has  been  noticeable 
in  the  causes  themselves,  as  by  any  degtoe  of  multiplication  or  lengdi 
of  eondnuanee  ceuld  defeat  the  eoect. 

To  this  must  be  added,  that  when  we  know  the  ceases,  we  may  be 
•ble  to  judge  whether  there  exists  any  known  cause  capable  of  ooun* 
t0racting  them :  while  as  long  as  they  are  unknown  we  cannot  be  sum 
but  that  if  we  did  know  then*  we  could  predict  their  deatrucdon  from 
eauses  actually  in  existence,    A  bedridden  savage,  who  had  never 
seen  the  cal»u:act  of  Niagara,  but  who  lived  within  hearing  of  it,  might 
imagine  that  the  sound  he  heard  would  endure  for  ever ;  hal  if  he 
knew  it  to  be  the  effect  of  a  ruah  of  waters  over  a . barrier  of  rock 
which  is  progressively  wearing  away,  he  would  know  that  within  a 
number  of  ages  which  may  be  calculated,  it  wiU  be  heard  no  more. 
In  prppoztion,  therefore,  to  our  ignorance  of  the  causes  on  which  die 
empirical  law  depends,  we  can  be  less  assured  that  it  will  condnoe  to 
hold  good ;  and  the  fiuther  we  look  into  futurity,  die  less  improbable 
is  it  that  Bon^  one  of  the  causes,  whose  coexistence  gives  rise  to  the 
derivadve  uniformity,  may  be  destroyed  or  counteracted.     With  every 
prolongation  of  time  the  chances  middply  of  auch  an  event,  diat  ia  to 
say,  its  nou-occurrence  hitherto  becomea  a  less  guarantee  of  ita.  not 
occurring  widiin  the  given  time.     If,  then,  it  is  o^y  to  cases  which  in 
point  of  ume  are  adjacent  (or  nearly  adjacent)  to  dioae  which  we  hat^o 
actually  obs^red,  that  any  derivadve  law,  not  of  causation^  can  be  ex« 
tended  with  an  assurance  equivalent  to  certainty,  much  more  ia  ihm 
true  of  a  merely  empirical  Ibw.    Happily,  for  die  purposes  of  life  it  in 
to  such  cases  alone  that  we  can  almost  ever  have  occasicm  to  extend 
them. 

In  respect  (rf*  place,  it  mi^t  seem  that  a  meroly  empirical  lawcookl 
not  be  extended  even  to  adjacent  cases ;  that  we  could  have  no  asau- 
ranee  of  its  being  true  in  any  place  where  it  has  not  been  specially 
observed.  The  past  duradon  of  a  cause  is  a  ^arantee  for  its  fnturo 
existence,  unless  something  ooeurs  to  destroy  it ;  but  the  existence  of 
a  cause  in  one  or  any  number  of  places,  is  no  guarantee  for  its  exisc* 
wace  in  any  other  place,  since  there  is  no  unifimnity  in  the  coUocatiofis 
of  primevid  causes.    When,  therefore,  an  empiriod  law  is  extended 
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beyond  the  local  Hmits  within  which  it  has  been  found  true  by  obser- 
▼ation,  the  cases  to  which  it  is  thus  extended  must  be  such  as  are  pre- 
sumably within  the  influence  of  the  same  individual  agents.  It  we 
discoTered  a  new  planet  within  the  known  bounds  of  the  solar  system 
(or  even  beyond  those  bounds,  but  indicating  its  connexion  with  the 
system  by  revoMng  round  the  sun),  we  might  conclude,  with  great  prob- 
ability, that  it  revolves  upon  its  axis.  For  all  the  known  planets  do  so ; 
and  Mb  unlfcnnity  pomtB  to  some  common  cause,  antecedent  to  the 
first  records  of  astfonomical  observation:  and  although  the  nature  of 
this  eftuse  can  only  be  mattor  of  conjecture,  yet  if  it  be,  as  is  not 
unlikety  (and  as  Laplace's  &eory  suggests,)  one  and  the  same  indi- 
ndual  impulse  given  to  all  the  bo^es  at  once,  diat  cause,  acting  at 
the  extreme  points  of  the  epaee  occupied  by  the  sun  and  planets, 
must,  unless  defeated  by  aoine  counteracting  cause,  have  acted  at 
every  intermediate  point,  and  prdbaUy^ somewhat  beyond:  and  there- 
fore acted,  in  afl  probability,  upon  the  supposed  newly-discovered 
planet. 

Whan,  ^erefore,  effects  winch  are  always  found  conjoined,  can  be 
tiaced  widi  any  prbbability^to  an  identical  ?and  not  merely  a  similar) 
origin,  we  may  witii  great  probability  extend  die  empirical  law  of  their 
comunctioB  to  all  places  widiin  the  octreme  local  boundaries  within 
which  the  fact  haabeen  observed;  subject  to  the  possibility  of  coun- 
leraeting  caoaes  in  some  portion  of  the  field.    Stin  more  confidently 
may  we  do  ao  when  die  law  is  not  merely  empirical ;  when  the  phe- 
nomena which  we  find  conjoined  are  enects  of  ascertained  causea, 
from  the  laws  of  which  the  conjunction  of  their  effects  is  deducible. 
In  tibat  case,  we  may  both  extend  the  derivative  uniformity  over  a 
larger  ^»ace,-and  with  less  deduction  for  die  chance  of  counteracting 
cauaeB.     The  fiM,  because  instead  of  the  local  boundaries  of  our  ob^ 
aervation  of  the  fhct  itself^  we  may  include  the  extreme  boundaries  of 
the  ascertained  influence  of  its  causes.    Thus  die  succession  of  day  and 
nig^  we  know,  Ixdda  trae  of  all  die  bodies  of  the  solar  system  except 
the  eun  himself;  but  we  know  this  only  because  we  are  acquainted 
with  the  eajosea:  if  we  were  not,  we  could  not  extend  the  proposition 
beyond  the  orbits  of  die  earth  and  moon,  at  bodi  extremities  of  which 
we  have  the  evidence  of  obaervadoa  fiir  its  truth.     With  respect  to^the 
pfobabiliiy  of  counteracting  causes,  it  has  been  seen  that  this  calls  for 
a  greater  abatement  of  confidence,  in  proportion  to  our  ignorance  of 
the  cauaea  on  which  die  phenomena  depend.   On  bodi  accounts,  diere- 
foTe^  a  derivative  law  whidi  wa  know  now  to  resolve,  is  susceptible  of 
a  ^^reater  extenaioii  to  cases  adjacent  in  place,  than  a  merely  em- 
pirical law. 


S8S  nnuonos. 


CHAPTER  XX. 

OP  ANALOGY. 

I  1.  Tub  word  Analogy,  as  the  name  of  a  mode  of  reasoning,  ib  gen- 
erally taken  for  some  kind  of  argument  supposed  to  be  of  an  inductive 
nature,  but  not  amounting  to  a  complete  induction.  There  is  no 
word,  however,  which  is  used  more  loosely,  or  in  a  greater  variety  of 
senses  than  Analogy.  It  sometimes  stands  for  arguments  which  may 
be  examples  of  the  most  rigid  Induction.  Archbishop  Whately,  fbr 
instance,  following  Ferguson  and  other  writers,  defines  Analogy  con- 
formably to  its  primitive  acceptation,  that  which  was  given  to  it  by 
mathematicians,  Resemblance  of  Relations.  In  this  sense,  when  a 
country  which  has  sent  out  colonies  is  termed  the  mother  countzy,  the 
expression  is  analogical,  signifying  that  the  colonies  of  a  country  stand 
in  the  same  reUUion  to  her  in  which  children  stand  to  their  parents. 
And  if  any  inference  be  drawn  from  this  resemblance  of  relations,  as, 
for  instance,  that  the  same  obedience  or  affection  is  due  firom  colonies 
to  the  mother  country  which  is  due  from  children  to  a  parent,  this  is 
called  reasoning  by  analogy.  Or  if  it  be  argued  that  a  nation  is  most 
beneficially  governed  by  an  assembly  elected  by  the  people,  firom  the 
admitted  fact  that  other  associations  for  a  common  purpose,  such  as 
joint  stock  companies,  are  best  managed  W  a  committee  chosen  by  the 
parties  interested ;  this  is  an  argument  from  analogy  in  Archbishop 
Whately's  sense,  because  its  foundation  is  not,  that  a  nation  is  like  a 
joint  stock  company,  or  Parliament  like  a  board  of  directors,  but  that 
l^arliament  stands  m  the  same  relation  to  the  nation  in  which  a  board 
of  directors  stands  to  a  joint  stock  company.  Now,  in  an  argument  of 
this  nature,  there  is  no  inherent  inferiority  of  conclusiveness.  Like 
other  arguments  from  resemblance,  it  may  amount  to  nothing,  or  it 
may  be  a  perfect  and  conclusive  induction.  The  circumstance  in  which 
the  two  cases  resemble,  may  be  capable  of  being  shown  to  be  the 
material  circumstance;  to  be  that  on  which  all  the  consequences, 
necessary  to  be  taken  into  account  in  the  particular  discussion,  depend. 
In  the  case  in  question,  the  resemblance  is  one  of  relation  ;  the /iisM£!a- 
mentum  rdationu  being  the  management,  by  a  few  persons,  of  bSBbois 
in  which  a  much  greater  number  are  interested  along  with  them. 
Now,  some  may  contend  that  this  circumstance  which  is  common  to 
the  two  cases,  and  the  various  consequences  which  follow  firom  it,  have 
the  chief  share  in  determining  all  those  effects  which  malo  up  what  we 
term  good  or  bad  administration.  If  they  can  establish  this,  their 
argument  has  the  force  of  a  rigid  induction  :  if  they  cannot,  they  are 
said  to  have  failed  in  proving  Uie  analogy  between  the  two  cbbob  ;  a 
mode  of  speech  which  implies  that  when  the  analogy  can  be  proved, 
the  argument  founded  upon  it  cannot  be  resisted. 

§  2.  It  is  on  the  whole  more  usual,  however,  to  extend  the  name  oT 
analogical  evidence  to  arguments  from  any  sort  of  resemblance,  pro- 
vided they  do  not  amount  to  a  complete  induction  ;  without  peculiarly 
distinguishing  resemblance  of  relations.    Analogical  reasoning,  in  this 
sense,  may  be  reduced  to  the  following  formula :  Two  things  resemble 
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each  other  in  one  or  more  respects ;  a  certain  proposition  is  true  of  the 
one;  therefore  it  is  true  of  the  other.  But  we  have  here  nothing  by 
which  to  discriniinate  analogy  from  induction,  since  this  type  will  serve 
for  all  reasoning  firom  experience.  In  the  most  rigid  induction,  equally 
with  the  faintest  analogy,  we  conclude  because  A  resembles  B  in  one 
or  more  properties,  that  it  does  so  in  a  certain  other  property.  The 
diferooce  is,  that  in  the  case  of  a  real  induction  it  has  been  previously 
shown,  by  due  comparison  of  instances,  that  there  is  an  invariable 
coDJimction  between  the  former  property  or  properties  and  the  latter 
property :  but  in  what  is  called  analogical  reasoning,  no  such  conjunc- 
tion has  been  made  out.  There  have  been  no  opportunities  of  putting 
in  practice  the  Method  of  Difference,  or  even  tne  Method  of  Agree- 
ment; but  we  conclude  (and  that  is  all  which  the  argument  of  ansdogy 
amounts  to)  that  a  fact  m,  known  to  be  true  of  A,  is  more  likely  to  be 
true  of  B  if  B  agrees  with  A  in  some  of  its  properties  (even  though 
IK)  connexion  is  known  to  exist  between  m  and  those  properties),  than 
'€  no  resemblance  at  all  could  be  traced  between  B  ana  any  other  thing 
known  to  possess  the  attribute  m. 

To  this  argument  it  is  of  course  requisite,  that  the  properties  com- 
mon to  A  with  B  shall  be  merely  not  known  to  be  connected  with  m; 
they  must  not  be  properties  known  to  be  unconnected  with  it.  IS, 
either  by  processes  of  elimination,  or  by  deduction  from  previous 
knowledge  of  the  laws  of  the  properties  in  question,  it  can  be  con- 
claded  that  they  have  nothing  to  do  with  m,  Uie  argument  of  analogy 
is  put  out  of  court.  The  supposition  must  be,  that  m  is  an  effect, 
really  dependent  upon  some  property  of  A,  but  we  know  not  upon 
which.  We  cannot  point  out  any  of  die  properties  of  A,  which  is  the 
cauae  of  m,  or  united  with  it  by  any  law.  After  rejecting  all  which 
ve  know  to  have  nothing  to  do  with  it,  there  remain  several  between 
which  we  are  unable  to  decide :  of  which  remaining  properties,  B 
poflsesses  one  or  more.  This,  accordingly,  we  consider  as  affording 
grounds,  of  more  or  less  weight,  for  concluding  by  analogy  that  d 
possesses  the  attribute  m. 
There  can  be  no  doubt  that  every  such  resemblance  which  can  be 

Cted  oat  between  B.and  A,  affords  some  degree  of  probability, 
^  md  what  would  otherwise  exist,  in  favor  of  the  conclusion  drawn 
fitnn  it.     If  B  resembled  A  in  all  its  ultimate,  properties,  its  possessing 
the  attribute  m  would  be  a  certainty,  not  a  probability :  and  every  re- 
semblance which  can  be  shown  to  exist  between  them,  places  it  by  so 
much  the  nearer  to  that  point.    If  the  resemblance  be  in  an  ultimate 
property,  there  will  be  resemblance  in  all  the  derivative  properties 
pendent  on  that  ultimate  property,  and  of  these  m  may  be  one.     If 
the  resemblance  be  in  a  derivative  property,  there  is  reason  to  expect 
rosemblance  in  th^  ultimate  property  on  which  it  depends,  and  in  the 
<3ther  derivative  properties  dependent  upon  the  same  ultimate  property. 
Erery  resemblance  which  can  be  shown  to  exist,  affords  ground  for 
expecting  an  indefinite  number  of  other  resemblances ;  the  particular 
feBemblance   sought  will,  therelbre,  be  oftener  fotmd  among  things 
thus  known  to  resemble,  than  among  things  between  which  we  know 
of  no  resemblance.* 

*  There  was  no  greater  foundation  than  this  for  Newton*8  celebrated  conjecture  that  the 
<!«iiood  was  combuatible.  He  grounded  his  guess  upon  the  very  high  refracting  power  of 
^  diamond^  comparatiTelj  to  its  density ;  a  peculianty  which  had  been  obeenred  to  east 
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For  exBmple,  t  miglit  infer  thtt  dieve  are  probably  nhaMttug  in 
the  1&0611,  beeaue  thero  are  inhabitants  on  the  earth,  in  the  sea,  and  m 
the  air ;  and  thia  ia  the  evidence  of  analogy.     The  {axeimmmiM  €/t 
having  inhabitanta  ia  here  aaamned  not  to  be  an  ttltimate  propefty.biit 
(aa  it  18  reaaonable  to  Bappoae)  a  oomequence  of  other  propmties; 
and  depending,  theiefoie,  m  the  ciase  of  our  earth,  noon  some  of  its 
propertiea  aa  a  portion  of  the  univerBo,  bnt  upon  which  of  those  nrop- 
ertiea  we  know  not    Now,  the  moon  resemblea  the  earth  in  being  a 
solid,  opaqttO,  nearly  spherical  substance ;  containing  active  vokanoea; 
reoeipnng  heat  and  Hght  ftem  the  son,  in  about  the  same  quantitf  as 
our  earth ;  revolving  on  its  aads ;  whose  materials  grarvitate,  and  which 
obey  all  die  various  laws  resulting  from  that  property.    And  I  think 
no  one  will  deny  that  if  tfaos  were  aU  that  was  known  of  the  moon,  die 
existence  of  inhabitants  in  that  luminazy  would  derive  from  thesa 
various  resemblances  to  die  earth,  a  greater  degree  of  probabiKty 
than  it  would  otherwise  have :  akbongh  the  amount  of  die  augmeirta* 
don  it  would  be  rididileas  to  attempt  to  estimate. 

If,  however,  every  resemblance  proved  between  B  and  A,  in  an^ 
point  not  known  to  be  immaterial  with  respect  to  m,  Ibrma  soma  addi- 
tional reaaon  for  presaming  that  B  has  the  attribute  at ;  it  is  clear  i  am* 
fro,  that  every  dissimilarity  which  can  be  proved  between  them,  fur- 
nishes a  counter-probability  of  the  same  nature  on  the  odier  aide.    It  is 
not  indeed  impossible  that  different  ultimate  propertiea  may,  in  some 
particular  instaneea,  produce  the  same  derivative  property;  but  on  the 
whole  it  is  certain  that  thinas  which  differ  in  their  uknnate  propeitias, 
will  differ  at  least  as  much  m  the  aggregate  of  their  derivauve  prope^ 
ties,  and  that  the  differences  which  are  unknown  will  on  the  average 
of  cases  bear  some  propordon  to  those  which  are  known.     There  wUl, 
therefore,  be  a  competidon  between  the  known  pointa  of  agreement 
and  the  known  ppints  of  diflference  in  A  and  B ;  and  according  as  the 
one  or  die  other  are  deemed  to  preponderate,  die  probability  derived 
fiiom  analogy  will  be  for  or  against  B's  having  the  property  m.    The 
moon,  for  instance,  agrees  with  the  earth  in  the  circumstances  already 
mentioned;  but  differs  in  beinr  smaller,  in  having  its  auriace  more 
unequal,  and  appaxendy  velcanio  throughout,  jn  having  no  atmosphere 
snfficient  to  refract  light,  no  clouds,  and  dierefore  (it  ia  hiferentiaUy 
concluded)  no  water.     These  differences,  considered  merely  as  such, 
might  perhaps  balance  die  resemblances,  so  that  analogy  would  a£R>rd 
no  presumption  either  way.    But  considering  that  some  of  the  circum- 
stances which  are  wandng  on  the  moon  are  among  thoae  wbidi,  on  our 
earth,  are  found  to  be  indispensable  oondidons  of  animal  life,  we  may 
conclude  that  if  diat  phenomenon  does  exist  in  the  moon,  it  must  be  as 
the  effect  of  causes  totaHy  different  fh>m  those  on  which  it  depends 
here ;  as  a  consequence,  therefore,  of  the  moon's  differeacea  from  the 
earth,  not  of  their  points  of  agreement.    Viewed  in  this  light,  all  the 
resemblances  wIuCT' exist  becosae  presuinpdons  againaty  not  m  fhvor  of, 

hk  coiiibofta>le  safastaneet';  and  on  innilar  rroiiiMis  Im  ooojMtiired  (bat  wator,  thaoi^  wA 
oombostible,  contained  ■  combustible  ingieaient.  Experiment  hsTina  subsequonUy  shown 
thM  in  both  insCences  he  gdessed  rfi^t,  the  prophecy  is  coiisiilereq  to  ha¥«  done  greit 
honor  to  his  scientific  sagacity ;  but  it  is  to  this  day  uncertain  )«iieUier  the  findM  ivss 
merited ;  whether  the  guess  was,  in  truth,  what  there  are  ao  many  eacamplas  of  in  the 
histoiy  of  Mtonoe,  a  far^ighted  antidpstiofi  of «  law  afterwards  to  be  <liM»T«r«d.  The 
ploaess  of  aeienoe  hMsno^  hithetto  shown  ground  for  belioTiag  that  there  is  any  real 
helwssn  somhttiUbdity  aad  a  high  rsfraotiog  power. 


ker  beiiigiiiliabtied.  Binee  1Mb  eaanoC  exiat  there  in  tlie  manner  in 
which  it  existB  here,  the  greater  the  resemblaiice  of  the  lunar  world  t& 
the  terreatrial  in  all  other  reapects,  the  loaa  reason  we  have  to  believe 
that  it  can  contain  hie. 

There  are,  however,  other  bodies  in  our  ayateniy  between  which  and 
the  eaith  thera  is  a- much  doaer  reBemblonce;  which  jposaeas  an  atmoe* 
pbere,  olonds,  coneequently  water  (or  some  floid  anaJogoos  to  it),  and 
even  give  strong  indications  of  snow  in  their  polar  regions;  while  the 
cold,  or  heat»  though  difiering:  greatly  on  the  average  from  ours,  is«  in 
some  pans  at  least  of  those  miEmets,  possibly  not  more  extreme  dian  in 
aome  regions  of  our  own  whidi  are  Mbitable.  To  balance  these  agrae> 
ments^  the  ascertained  differences  are  chiefly  in  the  average  light  and 
heat,  velocity  of  retain,  intensity  of  gravity,  and  similar  circumstances 
of  a  secondary  kind.  With  regard  to  these  planets,  there&re,  the  orgu* 
ment  of  analogy  gives  a  decided  preponderance,  in  favor  of  their  resem* 
bliog  the  eaith  in  any  Of  its  deriinuive  propecties,  such  as  that  of  having 
lalM^itaBts :  dbough,  when  we  consider  how  immeasurably  multitudt- 
nous  are  those  of  their  properties  whidt  we  are  entirely  ignorant  a£^ 
compared  with  the  few  which  we  know,  we  cannot  attach  more  than 
a  very  trifling  weight  to  any  considerations  of  resemblance  in  which 
the  known  dements  bear  so  inconsiderable  a  proportion  to  the  un* 
known. 

Besides  the  competition  between  analogy  and  diversity,  there  may 
be  a  competition  of  conflicting  analogies.  The  new  case  may  be  sinn 
ilar  in  some  of  its  circumstances  to  cases  in  which  the  fact  m  exisC% 
hut  in  others  to  cases  in  which  it.  is  known  not  to  exist.  Amber  has 
aome  properties  in  Common  with  vegetable,  others  with  mineral  pro-* 
ducts.  A  painting*  of  unknown  origin,  may  resemble,  in  certain  of  its 
characters,  known  works  of  a  particular  master,  but  in  others  it  may 
as  strikingly  resemble  productions  known  not  to  be  his.  A  vase  may 
bear  some  analogy  to  works  of  Ghrecian,  and  eome  to  those  of  Btruscan 
or  Egyptian  art.  We  are  of  course  supposing  that  it  does  not  possess 
any  quality  which  has  been  ascertained,  oy  a  sufficient  induction,  to  be 
a  coiuduaive  mark  either  of  the  one  or  of  the  other. 

§  3.  Since  the  value  of  an  analoffical  argument  inferring  one  resem- 

hlaoce  firom  other  resemblances  vnthout  any  antecedent  evidence  of  a 

connexion  between  tibem,  depends  upon  the  extent  of  ascertained 

resemblance,  compared  first  with  the  amount  of  ascertained  difference, 

and  next  with  the  extent  of  the  unexplored  region  of  unascertained 

properties;  it  follows  that  where  the  resemUance  is  very  great,  the 

ascertained  diffi»rence  very  small,  and  our  knowledge  of  die  subject* 

matter  tolerably  extensive,  the  argrument  from  analogy  may  approach 

in  strength  very  near  to  a  valid  induction.     If,  ail»r  much  observation 

of  B,  we  find  that  it  acrees  with  A  in  mne  out  of  ten  of  its  known 

properties,  we  may  conclude  with  a  probability  of  nine  to  one,  that  it 

will  poaeess  anv  g^ven  derivative  property  of  A.    If  we  discover,  fi>r 

example,  an  uaLaawu  animal  or  plant,  resembliag.  dos^y  some  known 

one  io  the  ^reateri  number- of  the  properties  we  observe  in  it,  but  SH^ 

figrfOf^  in  seme  Ibw,  we  ms^  reasonably  expect  to  find  in  the  onob* 

Berved,  remainder  of  its  properties,  a  general  agreement  with  those  of 

the  former ;  but  also  a  difference,  corresponding  proportionally  to  the 

amoixnt  of  observed  diversity. 
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It  thus  appean  that  the  conchuions  derived  from  analogy  are  cmly 
of  any  considerable  value,  when  the  caae  to  which  we  reason  is  an  ad* 
jacent  case ;  adjacent,  not  as  before,  in  place  or  time,  but  in  drcum- 
stances.    In  the  case  of  effects  of  which  the  causes  are  imperfectly  or 
not  at  all  known,  when  consequently  the  observed  order  of  their  oc- 
currence amounts  only  to  an  empirical  law,  it  ofteif  happens  that  the 
conditions  which  have  coexisted  whenever  the  effect  was  observed,  have 
been  very  numerous.     Now  if  a  new  case  presents  itself,  in  which  all 
these  conditions  do  not  exist,  but  the  far  ereater  part  of  them  do,  some 
one  or  a  few  only  being  wanting ;  the  mference  that  the  effect  will 
occur  notwithstanding  this  deficiency  of  complete  resemblance  to  the 
cases  in  which  it  has  been  observea,  may,  although  o^  the  nature  of 
analogy,  possess  a  high  degree  of  probability.     It  is  hardly  necessary 
to  add  that,  however  considerable  this  probability  may  be,  no  com- 
petent inquirer  into  nature  will  rest  satisnod  with  it  when  it  is  possible 
10  obtain  a  complete  induction ;  but  will  consider  the  analog  as  a 
mere  guide-post,  pointing  out  the  direction  in  which  more  ngorous 
investi^tions  should  be  prosecuted. 

'  It  is  in  this  last  respect  that  considerations  of  analogy  have  the  higlw 
est  philosophical  value.  The  ^sases  in  which  analogical  evidence 
afforas  in  itself  any  very  high  degree  of  probability,  are,  as  we  have 
just  observed,  only  those  in  which  the  resemblance  is  very  close  and 
extensive ;  but  there  is  no  analogy,  however  fiunt,  which  may  not  be 
of  the  utmost  value  in  suggesting  experiments  or  observations  that 
may  lead  to  more  positive  conclusions.  When  the  agents  and  thdr 
effects  are  out  of  the  reach  of  further  observation  and  experiment,  as 
in  the  speculations  already  alluded  to  respecting  the  moon  and  planets, 
such  slight  probabilities  are  no  more  than  an  interesting  theme  for  the 
pleasant  exercise  of  imagination ;  but  any  suspicion,  however  slight, 
that  sets  an  ingenious  person  at  work  to  cotitrive  an  experiment,  or 
that  affords  a  reason  for  trying  one  experiment  rather  than  another, 
may  be*of  eminent  service  to  philosophy. 

On  this  ground,  notwithstanding  the  un&vorable  judgment  which  I 
have  concurred  with  M.  Comte  in  parsing  upon  those  scientific  hypo- 
theses (when  considered  as  positive  doctrines)  which  are  unsusceptiDle 
of  being  ultimately  brought  to  the  test  of  actual  induction,  such  tor  in- 
stance as  the  two  theories  of  light,  the  emission  theory  of  the  last  cen- 
tury, and  the  undulatory  theory  which  predominates  in  the  present ;  I 
am  yet  unable  to  agree  with  M.  Comte  in  considering  those  hypo- 
theses to  be  worthy  of  entire  disregard.  As  is  well  said  by  Hartley 
(and  concurred  in  by  a  philosopher  in  general  so  diametrically  opposed 
to  Hartley's  views  as  Dugald  Stewart),  "  any  hypothesis  that  has  so 
much  plausibility  as  to  explain  a  considerable  number  of  facts,  helps 
us  to  digest  these  facts  in  proper  order,  to  bring  new  ones  to  light, 
and  make  experimenta  cruets  for  the  sake  of  fhture  inquirers.*'*  If  an 
hypothesis  not  only  explains  known  facts,  but  has  led  to  the  prediction 
of  others  previously  unknown,  and  since  verified  by  experience,  the 
laws  of  the  phenomenon  which  is  the  siibject  of  inquiry  must  bear  at 
least  a  great  similarity  to  those  of  the  class  of  phenomena  to  mrhich  the 
hypothesis  assimilates  it;  and  since  the  analogy  which  extends  so  far 

*  HiBTLar'i  ObienatianM  m  Jlfon,  toL  L,  p.  16.    The  pnsBage  is  not  in  Pneotley's  car- 
tatted  edition. 
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may  probably  extend  further,  nothine  is  more  likely  to  suggest  experi- 
ments tending  to  throw  light  upon  tne  real  properties  of  the  phenom- 
enon, than  the  following  out  such  an  hypothesis.  But  to  this  end  it  is 
by  no  means  necessary  that  the  hypothesis  be  mistaken  for  a  scientific 
truth.  On  the  contrary,  that  illusion  is  in  this  respect,  as  in  every 
other,  an  impediment  to  the  progress  of  real  knowledge,  by  leading 
men  to  restnct  themselves  arbitrarily  to  the  particular  hypothesis 
which  is  most  accredited  at  the  time,  instead  of  looking  out  for  every 
class  of  phenomena  between  the  laws  of  which  and*  those  of  the  given 
phenomenon  any  analogy  exists,  and  trying  all  such  experiments  as 
may  tend  to  the  discovery  of  ulterior  analogies  pointing  in  the  same 
direction. 


CHAPTER  XXL 

OF  THE  BVIDENCE  OF  THE  LAW  OF  UNIVE1U3AL  OAUSATIOlf. 

§  1.  We  have  now  completed  our  review  of  the  logical  processes  by 
wMch  the  laws,  or  uniformities,  of  the  sequences  of  phenomena,  and 
those  uniformities  in  ihoir  coexistence  which  depend  upon  the  laws  of 
their  sequence,  are  ascertained.     As  we  recognized  in  the  commence- 
ment, and  have  been  enabled  to  see  more  clearly  in  the  progrcBs  of 
the  investigation,  the  basis  of  all  these  logical  operations  is  the  uni- 
versality of  the  law  of  causation.     The  validity  of  all  the  Inductive 
Methods  depends  upon  the  assimiption  that  every  event,  or  the  begin- 
ning of  every  phenomenon,  must  nave  some  cause  ;  some  antecedent, 
upon  the  existence  of  which  it  is  invariably  and  unconditionally  conse- 
quent.    In  the  Method  of  Agreement,  this  is  obvious ;  that  Method 
avowedly  proceeding  on  the  supposition,  that  we  have  found  the  true 
cause  so  soon  as  we  have  negatived  every  other.     The  assertion  is 
equally  true  of  the  Method  of  Difference.    That  Method  authorizes  us 
to  infer  a  general  law  from  two  instances ;  one,  in  which  A  exists  to- 
gether  with   a  multitude  of  other  circumstances,   and   B  follows; 
another,  in  which,  A  being  removed,   and  all  other  circumstances 
remaining  the  same,  B  is  prevented.    What,  however,  does  this  prove  1 
It  proves  that  A,  in  the  particular  instance,  cannot  have  had  any  other 
cause  than  B ;  but  to  conclude  from  this  that  A  was  the  cause,  or  that 
A  will  on  other  occasions  be  followed  by  B,  is  only  allowable  on  the 
assumption  that  B  must  have  some  cause ;  that  among  its  antecedents 
in  any  single  instance  in  which  it  occurs,  dbere  must  be  one  which  has 
die  capacity  of  producing  it  at  other  times.     This  being  admitted,  it  is 
H^u  that  in  the  case  in  question  that  antecedent  can  be  no  other  than 
A  ;  but,  that  if  it  be  no  other  than  A  it  must  be  A,  is  not  proved,  by 
these  instances  at  least,  but  taken  for  granted.     There  is  no  need  to 
•^pend   time  in  proving  that  the  same  thing  is  true  of  the  other  Induc- 
tive 3(ethods.    The  universality  of  the  law  of  causation  is  assumed  in 
them  ail- 
But  JB  this  assumption  warranted  1    Doubtless  (it  may  be  said)  most 
phenomena  are  connected  as  effects  with  some  antecedent  or  cause, 
it»^  10,  are  never  produced  unless  some  assignable  fact  has  preceded 
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them ;  but  the  very  cireumstance  that  complicated  pioceases  of  indac- 
tion  are  sometimes  necessary,  shows  that  cases  exist  in  which  this 
Tegular  order  of  succession  is  not  apparent  to  our  first  and  simplest 
apprehension.  If^  then,  the  processes  which  bring  these  cases  within 
the  same  category  with  the  rest,  require  that  we  should  assume  the 
univerBality  of  the  very  law  which  they  do  not  at  first  sight  appear  to 
exemplify,  is  not  this  a  real  petitio  prineipii  ?  Can  we  prove  a  propo- 
sition, by  an  argument  which  t^kes  it  for  granted  1  And  if  not  so 
proved,  on  what  evidence  does  it  rest  1 

For  this  difficulty,  which  I  have  purposely  stated  in  the  strongest 
terms  it  would  admit  of,  the  school  of  metaphysicians  who  have  long 
predominated  in  this  country  find  a  ready  salvo.  They  affirm,  thai  the 
universality  of  causation  is  a  truth  which  we  cannot  help  believing; 
that  the  belief  in  it  is  an  instinct,  one  of  the  laws  of  our  believing 
&culty.  As  the  proof  of  this,  they  s^y,  and  they  have  nothing  else  to 
say,  diat  everybody  does  believe  it ;  and  they  number  it  among  the 
propositions,  rather  numerous  in  their  catalogue,  whicb  may  be  logi- 
cally argued  against,  and  perhaps  cannot  be  logically  proved,  but  which 
are  of  higher  authority  tnan  logic,  and  which  even  he  who  denies  in 
speculation,  shows  by  his  habitual  practice  that  his  ailments  make 
no  impression  upon  himself. 

I  have  no  intention  of  entering  into  the  merits  of  this  quesdon,  as  a 
problem  of  transcendental  metaphysics.     But  I  must  renew  my  protest 
against  adducing  as  evidence  of  the  truth  of  a  fact  in  external  nature, 
any  necessity  wnich  the  human  mind  may  be  conceived  to  be  under  of 
believing  it.     It  is  the  business  of  the  human  intellect  to  adapt  itself  to 
the  realities  of  things,  and  not  to  measure  those  realities  by  its  own  capa- 
cities of  comprebension.    The  same  quality  which  fits  mankind  for  the 
offices  and  purposes  of  their  own  little  life,  the  tendency  of  tbeir  belief 
to  follow  their  experience,  incapacitates  them  fi)r  judging  of  what  lies 
beyond.     Not  only  what  man  can  know,  but  what  he  can  conceive, 
depends  upon  what  he  has  experienced.   Whatever  forms  a  part  of  all 
his  experience,  forms  a  part  also  of  all  his  conceptions,  and  appears  to 
him  universal  and  necessary,  though  really,  for  aught  he  knows,  baving 
no  existence  beyond  certain  narrow  limits.     The  habit,  however,  of 
philosophical  analysis,  of  which  it  is  the  surest  efifect  to  enable  the 
mind  to  command,  instead  of  being  commanded  by,  the  laws  of  the 
merelv  passive  part  of  its  own  nature,  and  which,  by  ahowing  to  us 
that  things  are  not  necessarily  connected  in  fact  because  their  ideas 
are  connected  in  our  minds,  is  able  to  loosen  innumerable  associations 
which  reign  despotically  over  the  undisciplined  mind ;  this  habit  is  not 
without  power  even  over  those  associations  which  the  philosophical 
school  of  which  I  have  been  speaking,  regard  as  connate  and  instinc- 
tive.   I  am  convinced  that  any  one  accustomed  to  abstraction  and 
analysis,  who  will  fiiirly  exert  lus  faculties  for  the  purpose,  urill,  when 
his  imagination  has  once  learnt  to  entertain  the  notion,  find  no  difEiculty 
in  conceiving  that  in  some  one  for  instance  of  the  many  firmaments 
into  which  sidereal  astronomy  now  divides  the  universe,  events  may 
succeed  one  another  at  random,  without  any  fixed  law  ;   nor  can  any- 
thing  in  our  experience,  or  in  our  mental  nature,  constitute  a  sufficient, 
or  indeed  any,  reason  for  believing  that  this  is  nowhere  the  CBae.   Tbe 
grounds,  therefore,  which  warrant  us  in  rejecting  such  a  supposition 
with  respect  to  any  of  the  phenomena  of  which  we  have  experience, 
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miiBt  be  sought  elsewheve  than  in  any  supposed  necessity  of  our  intel- 
lectual faculties. 

As  was  observed  in  a  fonner  place  *  the  belief  we  entertain  in  the 
uniyeraality,  throughout  nature,  of  the  law  of  cause  and  eflbct,  is  itself 
an  instance  of  induction ;  and  by  no  means  one  of  the  earliest  which 
any  of  us,  or  which  mankind  in  general,  can  have  made.  We  arrive 
at  thi»  universal  law,  by  ^n««ralization  from  many  laws  of  inferior 
generality.  The  generalizmg  propensitv,  which,  instinctive  or  not,  is 
one  of  the  most  powerful  principles  of  our  nature,  does  not  indeed 
wait  for  the  period  when  such  a  generalization  becomes  strictly  legiti- 
mate. The  mere  unreasoning  propensity  to  expect  what  haS  been 
often  experienced,  doubtless  led  men  to  l!elieve  that  everything  had  a 
cause,  before  they  could  have  conclusive  evidence  of  that  truth.  But 
even  this  cannot  be  supposed  to  have  happened  until  many  cases  of 
causation,  or,  in  other  words,  many  partial  uniformities  of  sequence, 
had  become  fomiliar.  The  more  obvious  of  the  particular  umformi- 
ties  suggest  and  prove  the  general  uniformity,  and  that  general  uni- 
formity, once  established,  enables  us  to  prove  the  remainder  of  the 
particular  uniformities  of  which  it  is  made  up.  As,  however,  all  rigor- 
ous processes  of  induction  presuppose  the  general  uniformity,  our 
knovdedge  of  the  particular  uniformities  fix>m  which  it  was  ml  in- 
ferred was  not,  of  course,  derived  firom  rigid  induction,  but  from  the 
loose  and  uncertain  mode  of  induction  per  enumeraiumem  simplieem; 
and  the  law  of  universal  causation,  being  collected  from  results  so  ob- 
tained, cannot  itself  rest  upon  any  better  foundation. 

{  2.  This  opens  to  us  a  consideration  of  very  great  importance; 
namely,  that  induction  by  simple  enumeration,  or,  in  other  words,  gen- 
eralization of  an  observed  fact  from  the  mere  absence  of  any  known 
instances  to  the  contrary,  is  by  no  means  the  illicit  logical  process  in 
an  cases  which  it  is  in  most.  It  is  delusive  and  insufficient  exactly  in 
proportion  as  the  subject-matter  of  the  observation  is  special  and  um- 
ited  in  extent.  As  the  sphere  widens,  this  unscientific  method  becomes 
less  and  less  liable  to  mislead ;  and  the  most  universal  class  of  truths, 
the  law  of  causation  for  instance,  and  the  principles  of  number  and  of 
geometry,  are  duly  and  satisfiictorily  proved  by  that  9iethod  alone, 
nor  are  they  susceptible  of  any  other  proof. 

With  respect  to  all  the  class  of  generalizations  of  which  we  have 

recently  treated,  the  uniformities  which  depend  upon  causation,  the 

truth  of  the  remark  just  made  foUows  by  obvious  inference  from  the 

principles  laid  'down  in  the  preceding  chapters.     When  a  fiict  has 

been  observed  a  certain  number  of  times  to  be  true,  and  is  not  in  any 

instance  known  to  be  fabe ;  if  we  at  once  affirm  that  &ct  as  an  uni- 

▼ersal  truth  or  law  of  nature,  without  testing  it  by  any  of  the  four 

mediods  of  induction,  nor  deducing  it*  by  reasoning  from  other  known 

laws,  we  shall  in  general  err  grossly :  but  we  are  perfectly  justified  in 

affirming  it  as  an  empirical  law,  true  within  certain  limits  of  time, 

place,  and  circumstance,  provided  the  number  of  coincidences  is  greater 

than  can  vrith  any  probability  be  ascribed  to  chance.     The  reason  for 

not  extending  it  beyond  those  limits  is,  t^at  the  &ct  of  its  hdlding  true 

yriUun  them  may  be  a  consequence  of  collocati<His,  which  cannot  be 

ooDcluded  to  exist  in  one  place  because  diey  exist  in  another ;  or  may 

^  SopiB,  pp.  iSMb  . 
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b^  dependent  upon  the  accidental  absence  of  conntratu^g  agencies, 
which  any  variation  of  time,  or  the  smallest  change  of  circumstances, 
may  possibly  bring  into  play.  If  we  suppose,  diea,  the  subject  mattei 
of  any  generalization  to  be  so  widely  diffused  that  there  is  no  time,  no 
place,  and  no  combination  of  circumstances,  but  must  afford  an  exam- 
ple either  of  its  truth  or  of  its  &lsity,  and  if  it  be  never  found  otherwise 
than  true,  its  truth  cannot  depend  upon  any  collocation  unless  such  as 
exist  at  all  times  and  places ;  nor  can  it  be  frustrated  by  any  counter* 
acting  agencies,  unless  by  such  as  never  actually  occur.  It  is,  therefore, 
an  empirical  law  coextensive  with  all  human  experience ;  at  whidh  point 
the  distinction  between  empirical  laws  and  laws  of  nature  vanishes,  and 
the  proposition  takes  its  place  in  the  highest  order  of  truths  accessible 
to  science.  Such  a  character  strictly  belongs  to  the  law  of  universal 
causation,  and  to  the  ultimate  principles  of  mathematics.  The  induc- 
tion by  which  they  are  established  is  of  that  kind  which  can  establish 
nothing  but  empirical  laws ;  an  empirical  law,  however,  of  which  the 
truth  is  exemphfied  at  every  moment  of  time  and  in  every  variety  of 
place  or  circumstance,  has  an  evidence  which  surpasses  that  of  the 
most  rigid  induction,  even  if  the  foundation  of  scientific  induction  were 
not  itself  laid  (as  we  have  seen  that  it  is)  in  a  generalization  of  this 
very  description. 

§  3.  With  respect  to  the  general  law  of  causation,  it  does  appear 
that  there  must  have  been  a  time  when  the  universal  prevalence  of 
that  law  throughout  natura  could-  not  have  been  affirmed  in  the  same 
confident  and  unqualified  manner  as  at  present.     There  was  a  time 
when  many  of  the  phenomena  of  nature  must  have  appeared  altogether 
capricious  and  irregular,  not  governed  by  any  laws,  nor  steadily  con- 
sequent upon  any  causes.     Such  phenomena,  indeed,  were  commonly, 
in  that  early,  stage  of  human  knowledge,  ascribed  to  the  direct  inter- 
vention  of  the  will  of  some  supernatural  being,  and  therefore  still  to 
a  cause.     This  shows  the  strong  tendency  of  tho  human  mind  to 
ascribe  every  phenomenon  to  some  cause  or  other ;  but  it  shows  also 
that  experience  had  not,  at  that  time,  pointed  out  any  regular  order  in 
the  occurrence  of  those  particular  phenomena,  nor  proven  them  to  be, 
as  we  now  know  that  they  are,  dependent  upon  prior  phenomena  as 
their  proximate  causes.     There  have  been  sects  of  philosophers  who 
have  admitted  what  thev  termed  Chance  as  one  of  the  agents  in  the 
order  of  nature,  by  which  certain  classes  of  events  were  entirely  regti- 
lated ;  which  could  only  mean  that  those  events  did  not  occur  in  anv 
fixed  order,  or  depend  upon  uniform  laws  of  causation.     Finally,  thei^ 
is  one  class  of  phenomena  which,  even  in  our  own  day,  at  least  cme- 
half  of  the  speculative  world  do  not  admit  to  be  governed  by  causrs ; 
I  mean  human  volitions.     These  ai^  believed,  by  the  metaphysicians 
who  espouse  the  firee-will  doctrine,  to  be  self-determining,  self-caiisiiicr; 
that  is,  not  caused  by  anything  external  to  themselves,  not  determined 
by  any  prior  fact.     It  is  true  that  the  real  opinion  of  these  philosophers 
does  not  go  quite  so  far  as  their  words  seem  to  imply ;  tjiey  do  not  in 
reality  claim  for  this  class  of  phenomena  much  more  than  the  absence 
of  that  mystical  tie  which  the  word  necessity  seems  to  involve,  and  the 
existence  of  which,  even  in  the  case  of  inorganic  matter,  is   but  an 
illusion  produced  by  language.     But  their  system  of  philosophy  does 
not  the  less  prove  that  the  existence  of  phenomena  which  are  not 


STmBNGK  OP  mnrSBBtt  CAUSATION.  Ml 

ngoioiiflly  cOBsequeBt  upon  waxy  aatecedentB,  does  BOt  •necessarily, 
ef  an  in  the  present  state  of  our  escperience,  appear  an  inadmissiMe 
paradox. 

The  truth  is,  as  M.  Comte  has  well  pointed  out,  that  (although  the 
generalizing  propensity  must  have  prompted  mankind  from  almost  the 
beginning  of  their  experience  to  ascribe  all  eventa  to  some  cause  mor^ 
or  leas  mysterious)  the  conviction  that  phenomena  have  invariable  laws, 
and  follow  with  regularity  certain  antecedent  pkenamenaf  was  only 
acquired  graduaUy;  and  extended  itself,  as  knowledge  advanced,  from 
one  order  of  phenomena  to  another,  beginning  with  those  whose  laws 
were  most  accessible  to  observation.  This  progt^ss  has  not  yet 
attained  its  ultimate  p<Hnt;  there  being  still,  as  bmbre  observed,  one 
daas  of  phenomena,  die  subjection  of « which  to  invariable  laws  is  not 
yet  nniverBally  recognised*  So  Ion?  as  any  doubt  hung  over  this 
^damental  principle,  the  vari<nts  Methods  of  Induction  which  took 
that  principle  for  granted  could  only  afford  results  which  were  admissi- 
ble conditionally;  as  showing  what  law  the  phenomenon  under  inves* 
tigation  must  follow  if  it  fol&wed  any  fixed  law  at  all.  As,  however, 
when  the  rules  of  correct  induction  had  been  conformed  to,  the  result 
obtained  never  failed  to  be  verified  by  all  subsequent  experience; 
every  such  inductive  operation  had  the  effect  of  extending  the  acknowl- 
edged dominion  of  general  laws,  and  bringing  an  additional  portion 
of  the  experience  of  mankind  to  strengthen  the  evidence  of  the  uni- 
versality of  the  law  of  causation :  until  now  at  length  we  are  fiilly 
warranted  in  considering  that  law,  as  applied  to  all  phenomena  within 
the  range  of  human  observation,  to  stand  on  an  equal  fixidng  in  respect 
to  evidence  vrith  the  axioms  of  geometry  itself. 

§4.  I  apprehend  that  the  considerations  which  give,  at  the  present 

day,  to  the  proof  of  the  law  of  unifinrmity  of  succession  as  true  of  all 

phenomena  without  exception,  this  character  of  completeness  and 

conclaeiTeBeBS,  are  the  following :-— First ;  that  we  now  know  it  directly 

to  be  true  of  far  the  greatest  number  of  phenomena ;  that  there  are 

none  o£  which  we  know  it  not  to  be  true,  the  utmost  that  can  be  said 

being  tliat  of  some  we  cannot  positively  from  direct  evidence  affirm  its 

truth;   while  phenomenon  afrer  phenomenon,  as  they  become  better 

knovm   to  us,  are  constantly  passing  horn  the  latter  class  into  the 

ibrnier  ;  and  in  all  cases  in  which  3iat  transition  has  not  yet  taken 

place,  tbe  absence  of  direct  proof  is  accounted  for  bv  the  rarity  or  the 

ofaecurity  of  the  phenomena,  our  deficient  means  of  observing  them, 

or  th0  logical  difficulties  arising  from  the  complication  of  the  circum- 

t^TKiftfi  in  which  they  occur ;  insomuch  that,  notwithstanding  as  rigid 

a  dependence  upon  g^ven  conditions  as  exists  in  the  case  of  any  other 

plMDometion,  it  was  not  likely  that  we  should  be  better  acquainted 

with  tlioee  eenditioBS  dian  we  are.     Besides  this  first  class  of  con* 

sidenitaocis  there  is  a  second,  which  st&ll  flnrther  corroborates  the 

coneloBiosif  snd  from  the  recognition  of  which  the  complete  establish- 

oieia  of  tlie  universal  law  may  reasonably  be  dated.    Although  there 

are  pbenomena,  the  production  and  changes  of  vrhlch  elude  all  our 

attempts   to  reduce  them  universally  to  any  ascertained  law;  vet  in 

every  sucb  ease,  the  phenmnenon,  or  the  objects  concerned  in  it,  are 

found  in  some  instances  to  obey  the  known  laws  of  nature.     The  wind, 

br  acxanaplSf  is  ihe  type  of  useeitaiBty  and  eapriee,  yet  we  find  it  in 
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Bome  cases  obeying  with  as  much  constancy  as  any  phenomena  in 
nature  the  hiw^  of  the  tendency  of  fluids  to  distribute  themselves  so  as 
to  equalize  the  pressure  on  every  side  of  each  of  their  particles ;  as 
in  the  case  of  the  trade  winds,  and  the  monsoons.  Lightning  might 
once  have  been  supposed  to  obey  no  laws;  but  since  it  has  been  ascer- 
tained to  be  identical  with  electricity,  we  knew  that  the  very  same 
phenomenon  in  some  of  its  manifestations  is  implicitly  obedient  to  the 
action  of  fixed  -causes.  I  do  not  believe  that  there  is  now  one  object 
or  event  in  all  our  experience  of  nature,  vrithin  the  bounds  of  the  solar 
system  at  least,  which  has .  not  either  been  ascertained  by  direct 
observation  to  follow  laws  of  its  own,  or  been  pcoved  to  be  exactly 
similar  to  objects  and  events  which,  in  more  familiar  manifestations,  or 
on  a  more  limited  scale,  follow  strict  laws :  our  inability  to  trace  the 
same  laws  on  the  larger  scale  and  in  the  more  recondite  instances 
being  accounted  for  by  the  number  and  complication  of  the  modifying 
causes,  or  by  their  inaccessibility  to  observation. 

The  progress  of  experience,  therefore,  has  dissipated  the   doubt 
which  must  have  rested  upon  the  universality  of  the  law  (^  causation 
while  there  were  phenomena  which  seemed  to  be  sui  generia^  not  sub- 
ject to  the  same  laws  with  any  other  class  of  phenomena,  and  not  as 
yet  ascertained  to  have  peculiar  laws  of  their  own.     This  great  gener- 
alization, however,  mignt  reasonably  have  been,  as  it  in  fiict  was  by 
all  great  thinkers,  acted  upon  as  a  probability  of  the  highest  order,  be- 
fore there  were  sufficient  grounds  tor  receiving  it  as  a  certainty.    For, 
whatever  has  been  found  true  in  innumerable  instances,  and  never 
found  to  be  false  after  due  examination  in  any,  we  are  safe  in  acting 
upon  as  universal  provisionally,  until  an  undoubted  exception  appears ; 
provided  the  nature  of  the  case  be  such  that  a  real  exception  could 
scarcely  have  escaped  our  notice.     When  every  phenomenon  that  we 
ever  knew  sufficiently  well  to  be  able  to  answer  the  question,  had  a 
cause  on  which  it  was  invariably  consequent,  it  was  more  rational  to 
suppose  that  our  inability  to  assign  the  causes  of  other  phenomena 
arose  from  our  ignorance,  than  that  there  were  phenomena  which  vrere 
uncaused,  and  vrbich  happened  accidentally  to  be  exactly  those  ivhich 
we  had  hitherto  had  no  sufficient  opportunity  of  studying. 

§  5.  It  must,  at  the  same  time,  be  remarked,  that  the  reasons  for  this 
reliance  do  not  hold  in  circumstances  unknown  to  us,  and  beyond  the 
possible  range  of  our  experience.    In  distant  parts  of  the  stellar 
regions,  where  the  phenomena  may  be  entirely  unlike  those   "with 
wiuch  we  are  acquainted,  it  would  be  folly  to  affirm  confidently  that 
this  general  law  prevails,  any  more  than  those  special  ones  whicb  we 
have  found  to  hold  universally  on  our  own  planet.     The  uniformity  in 
the  succession  of  events,  otherwise  called  the  law  of  causation,  must  Y>e 
received  not  as  a  law  of  the  universe,  but  of  that  portion  of  it  only 
which  is  within  the  range  of  our  means  of  sure  observation,  'with  a 
reasonable  degree  of  extension  to  adjacent  cases.      To  extend    it 
further  is  to  make  a  supposition  without  evidence,  and  to  which  in 
the  absence  of  any  sround  from  experience  for  estimating  its  degree 
of  probability,  it  would  be  ridiculous  to  affect  to  assign  any. 

Jaut,  on  the  other  hand,  within  the  bounds  of  human  experience,  this 
fimdamental  law,  though  itself  obtained  by  induction  firom  particular 
laws  of  causation  cannot  be  deemed  less  certain,  but  on  the  contraiy 
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more  so,  than  any  of  those  from  which  it  was  drawn.  It  adds  to  them 
as  much  proof  as  it  receives  from  them.  For  there  is  probably  no  one 
even  of  me  best  established  laws  of  causation  which  is  not  sometimes 
counteracted,  and  to  which,  therefore,  apparent  exceptions  do  not 
present  themselves,  which  would  have  necessarily  and  justlv  shaken 
the  confidence  of  mankind  in  the  universality  of  those  laws,  if  mductive 
processes  founded  on  the  universal  law  had  not  enabled  us  to  refer  those 
exceptions  to  the  agency  of  counteracting  causes,  and  thereby  reconcile 
them  with  the  law  with  which  they  apparently  conflict.  Errors,  more- 
over, may  have  slipped  into  the  statement  of  any  one  of  the  special 
laws,  through  inattention  to  some  material  circumstance ;  and  instead 
of  the  true  proposition,  another  may  have  been  enunciated,  false  as  an 
onivenal  law,  though  leading,  in  all  cases  hitherto  observed,  to  the 
same  result.  But  the  general  law  of  causation  would  remain\«n- 
affected  by  any  such  error.  The  law  of  cause  and  effect  is  therefore, 
not  without  reason,  placed,  in  point  of  certainty,  at  the  head  of  all  our 
inductions;  on  a  level  with  the  first  principles  of  mathematics,  whic& 
rest,  as  we  shall  see  presently,  upon  ^  much  the  same  species  of  induc- 
tion as  itself 


CHAPTER  XXII. 

OF  UNirORllITIES  OF  COEXISTENCIS  NOT  DEPENDENT  UPON  CAUSATION. 

f  1.  The  order  of  the  occurrence  of  phenomena  in  time,  is  either 
successive  or  simultaneous ;  the  uniformities,  therefore,  which  obtain 
ia  their  occurrence,  are  either  uniformities  of  succession  or  of  coex- 
istence. Uniformities  of  succession  are  all  comprehended  under  the 
law  of  causation  and  its  consequences.  Every  phenomenon  has  a 
cause,  which  it  invariably  follows ;  and  from  this  are  derived  other 
invariable  sequences  among  the  successive  stages  of  the  same  effect, 
as  well  as  between  the  effects  resulting  fix>m  causes  which  invariably 
succeed  one  another. 

In  the  same  manner  with  these  derivative  unifirtmities  of  succession, 
a  ffreat  variety  of  uniformities  of  coexistence  also  take  their  rise.  Co- 
ordinate effects  of  the  same  cause  naturally  coexist  with  one  another. 
High  water  at  any  point  on  the  earth^s  surfkce,  and  high  water  at  the 
point  diametrically  opposite  to  it,  are  effects  uniformly  simultaneous,  * 
resulting  from  die  direction  in  which  the  combined  attraction  of  the 
sun  and  moon  act  upon  the  wi^rs  of  the  ocean.  An  eclipse  of  the  sun 
to  us,  and  an  eclipse  of  the  eaith  to  a  spectator  situated  in  the  moon, 
aze  in  like  manner  phenomena  invariably  coexistent;  and  their  coex- 
istence can  equally  be  deduced  from  the  laws  of  their  production. 

It  is  an  obvious  question,  therefore,  whether  all  the  uniformities  of 
coexistence  among  phenomena  may  not  be  accounted  for  in  ^is  man- 
ner. And  it  cannot  be  doubted  that  between  phenomena  which  are 
themselTes  effects,  the  coexistences  must  necessarily  depend  upon  the 
causes  of  those  phenomena.  If  they  are  effects  immediately  or  remote- 
ly of  the  same  cause,  they  cannot  coexist  except  by  virtue  of  some  laws 
or  propexties  of  that  cause :  if  they  an  effects  of  different  causes,  they 
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cannot  coexist  uidess  it  be  because  their  caaaes  coexist ;  and  the  unU 
formity  of  coexistence,  if  such  there  be,  between  the  effects,  proves 
that  in  the  original  coUocation  those  particular  causes,  within  the  limits 
of  our  observation,  have  uniformly  been  coexistent. 

§  2.  But  these  same  considerations  compel  us  to  recognize  that  there 
must  be  one  class  of  coexistences  which  cannot  depend  upon  causadon; 
the  coexistences  between  the  ultimate  properties  of  things :  between 
those  properties  which  are  the  causes  of  all  phenoxnena,  but  are  not 
themselves  caused  by  any  phenomenon,  and  to  find  a  cause  for  which, 
we  must  ascend  to  the  origin  of  all  things.  Yet  among  these  ultimate 
propetties  there  are  not  only  coexistences,  but  unifbnnities  of  coex- 
istence. Greneral  propositions  may  be,  and  are  formed,  which  sfiseit 
that  whenever  certun  properties  are  found,  certain  others  are  found 
along  with  them.  We  perceive  an  object :  say,  for  instance,  water. 
We  recognize  it  to  be  virater,  of  course;  by  certain  of  its  properdaa. 
Having  recognized  it,  we  are  able  to  affirm  of  it  innuinerable  other 
properties ;  which  we  could  not  do  unless  it  were  a  general  truth,  a 
law  or  uniformity  in  nature,  that  the  set  of  properties  by  which  we 
identified  the  substance  as  water,  always  have  Uiose  other  properties 
conjoined  with  them* 

In  a  chapter  of  a  former  book,  it  has  been  explained  in  some  detail 
what  is  meant  by  the  Kinds  of  objects,*  those  classes  which  differ  fix)m 
one  another  not  by  a  limited  and  definite,  but  by  an  indefinite  and  un- 
known,  number  of  distinctions.  To  this  we  haVe  now  to  add,  that 
every  proposition  by  which  anything  is  asserted  of  a  Kind,  affirms  an 
uniformity  of  coexistence.  Since  we  know  nothing  of  Kinds  but  their 
properties,  the  Kind,  to  us,  if  the  set  of  properties  by  which  it  is 
identified,  and  which  must  t>f  course  be  sufficient  to  distinguish  it  fix)m 
every  other  Kind.t  In  affirming  anything,  therefore,  of  a  Kind,  we  are 
affirming  something  to  be  uniformly  coexistent  with  the  properties  by 
which  £e  Kind  is  recognized  j  and  that  is  the  sole  meaning  of  the 
assertion. 

Among  the  uniformities  of  coexistence  which  exist  in  nature,  may 
hence  be  numbered  all  the  properties  of  Kinds.  The  whole  of  these, 
however,  are  not  independent  of  causation,  but  only  a  portion  of  them. 
Some  are  ultimate  properties,  others  derivative ;  of  some,  no  cause 
can  be  assigned,  but  others  are  manifestly  dependent  upon  causes. 
Thus,  atmospheric  air  is  a  Kind,  and  one  of  its  most  unequivocal 
properties  is  its  gaseous  form:  this  propertj,  however,  has  for  its 
cause  the  presence  of  a  certain  quanti^  of  latent  heat;  and  if  that  heat 
could  be  taken  away  (as  has  been  done  4rom  so  many  giuiea  in  Mr. 
Faraday's  experiments),  the  gaseous  form  would  doubtlepe  diisappear, 
together  with  numerous  other  propertiea  which  depend  upon,  pr  are 
omed  by,  tha(t  propetly. 

*  Supra,  book  I,  chap.  vii. 

t  In  some  caaea,  a  Kind  ii  anileieBtly  identtSad  by  aoma  ona  remarkabla  ptopitj  ;  but 
maat  commonly  tevoral  aro  raquiiad:  aach  pioparty,  oonaidarad  auwly,  Ming  a  joini 
property  of  that  and  of  other  Kinda.  The  mere  color  and  brightness  of  the  diamond  are 
common  to  it  with  the  paste  from  which  false  diamonds  are  made ;  the  doable  refraction  is 
eonmun  to  it  with  Iceland  spar,  and  many  other  atonaa ;  but  tfaa  color  and  boghtnsas 
and  the  double  refraction  together,  identify  ita  Kind ;  that  is,  are  a  mark  to  xm  that  it  is 
combustible ;  that  when  burnt  it  produces  carbonic  acid ;  that  It  cannot  be  cot  with  any 
known  substance ;  together  with  many  other  asceitained  propertiea,  and  the  fiict  that 
tiiBM  aaiat  aa  indeanite  Wffiabw  altU  nnaanartniniwl 
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In  regard  to  all  substanceB  which  are  chemical  compounds,  and 
which  therefore  may  be  regarded  as  products  of  the  juxtaposition  of 
substances  difTerent  in  Kind  &om  themselves,  there  is  considerable 
reason  to  presume  that  the  specific  oroperties  of  the  compound  ajre 
consequent,  as  effects,  upon  some  ot  the  properties  of  the  elementa, 
although  but  little  progress  has  yet  been  made  m  tracing  any  invariable 
relation  between  ttxe  latter  and  the  former.    StiU  more  strongly  will  a 
Bimilar  presimiption  exist,  when  the  object  itself,  as  in  the  case  of 
organized  beings,  is  no  primeval  agent,  but  an  effect,  which  depends 
apon  a  cause  or  causes  for  its  very  existence.     The  Kinds  therefore 
which  are  called  in  chemistry  simple  substances,  or  elementary  natural 
agents,  are  the  only  ones,  any  of  whose  properties  can  with  certainty 
be  considered  ultimate;   and  of  these  the  ultimate  properties  are 
probably  much  more  numerous  .than  we  at  present  recognize,  since 
every  successful  instance  of  the  resolution  of  the  properties  of  their 
compounds  into  simpler  laws,  generally  leads  to  t)ie  recognition  ot 
properties  in  the  elements  distinct  from  any  previously  known.     The 
resolution  of  the  laws  of  the  heavenly  motions,  established  the  pre- 
viously unknown  ultimate  property  of  a  mutual  attraction  between  all 
bodies  :  the  resolution,  so  far  as  it  has  yet  proceeded,  of  the  laws  of 
crystalization,  of  chemical  composition,  electricity,  magnetism,  &:c.| 
points  to  various  polarities,  ultimately  inherent  in  the  particles  of  which 
Dodies  are  composed ;   the  comparative  atomic  weights  of  different 
kinds  of  bodies  were  ascertained  by  resolving,  mto  more  general  laws, 
the  uniformities  observed  in  the  proportions  m  which  substances  com* 
bined  with  one  another ;  and  so  forth.     Thus  although  every  resolution 
of  a  complex  uniformity  into  simpler  and  more  elementary  laws  has 
an  apparent  tendency  to  diminish  the  number  of  the  ultimate  properties, 
and  really  does  remove  many  properties  from  the  list ;  yet  (since  the 
result  of  this  simplifying  process  is  to  trace  up  an  ever  greater  variety 
of  diffiarent  effects  to  the  same  aeents,)  the  fluther  we  advance  in  this 
direcdon,  the  greater  number  of  distinct  properties  we  are  forced  to 
recognize  in  one  and  the  same  object:  the  coexistences  of  which  prop- 
erties must  accordingly  be  ranked  among  the  ultimate  generalities  of 
nature. 

§  3.   There  are,  therefore,  only  two  kibds  of  prc^positions  which  assert 

an  uniformity  of  coexistence  between  properties.^  Either  the  properties 

depend  on  causes,  or  they  do  not.     If  they  do,  the  proposition  which 

aMnns  them  to  be  coexistent  is  a  derivative  law  of  coexistence  between 

effects,  and  until  resolved  into  the  la^s  of  causation  upon  which  it 

depends*  is  an  empirical  law,  and  to  be  tried  by  the  principles  of 

inouctioTi  to  which  such  laws  are  amenable.    If,  on  the  other. hand, 

the  praperties  do  not  depend  upon  causes,  but  are  ultimate  properties; 

then  if  It  be  true  tfaat  they  invariably  coexist,  they  must  both  be  ulti* 

male  properties  of  one  and  the  s^me  Kind;  and  it  is  <tf  these  only  that 

the  (soexietences  can  be  classed  as  a  peculiar  sort  of  lawB  of  nature. 

When  we  affirm  that  all  crows  are  black,  or  that  all  negroes  have 
woolly  hair,  we  assert  an  uniformity  of  coexistence.  We  assert  that 
the  property  of  blackness,  or  of  having  wooUy  hair,  invariably  coexists 
with  the  properties  which,  in  common  languagei  or  in  the  scientific 
daeeification  that  we  adopt,  are  taken  to  constitute  die  dass  crow,  or 
the  clactfi  negro*    Now,  supposing  blaeknesa  to  be  an  ultimate  proper^ 
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^  \^^  iJlyccn,  or  woolly  hair  an  ultimate  property  of  the  "Ttinml^ 
wIk^  innwiii  k;  supposing  that  these  properties  are  not  results  of 
iHMKm.  Mv  man  connected  with  antecedent  phenomena  by  any  law ; 
if  ftl  <mw8  are  black,  and  all  negroes  have  woolly  hair,  those 
W  vkwate  properties  of  the  Kind  crow,  or  negro,  or  of  some 
vycb  incluaes  them.  If,  on  the  contrary,  blackness  or  woolly 
W  as  dfoct  depending  on  causes,  these  general  propositions  are 
empirical  laws ;  and  all  that  has  already  been  said  respect* 
of  generalizations  may  be  applied  without  modification 


X#w,  we  have  seen  that  in  the  case  of  all  compounds— of  all  things, 
ia  abort,  except  the  elementary  substances  and  primary  powers  of 
Mifn  thn  presumption  is,  that  the  properties  do  really  depend  upon 
tmmm ;  and  it  is  impossible  in  any  case  whatever  to  be  certain  that 
ll«j  do  not  We  therefore  should  not  be  safe  in  claiming  for  any 
geiieraUzation  respecting  the  coexistence  of  properties,  a  degree  of 
Cflftainty  to  whidi,  if  the  properties  should  happen  to  be  the  result  of 
erases,  it  would  have  no  claim.  A  generalization  respecting  coexist- 
ence, or  in  other  words  respecting  the  properties  of  Kjnds,  may  be  an 
vhimate  truth,  but  it  may,  ajso,  be  merely  a  derivative  one ;  -  and  since, 
if  so,  it  is  one  of  those  derivative  laws  which  are  neither  laws  of 
causation,  nor  have  been  resolved  into  the  laws  of  causation  upon 
which  they  depend,  it  can  possess  no  higher  deg^ree  of  evidence  tnan 
belongs  to  an  empirical  law. 

§  4.  This  conclusion  will  be  confirmed  by  the  consideration  of  one 
ffreat  deficiency,  which  precludes  the  application  to  the  ultimate  uni- 
formities of  coexistence,  of  a  system-  of  rigorous  and  scientific  induc- 
tion, such  as  the  uniformities  in  the  succession  of  phenomena  have 
been  found  to  be  susceptible  of.     The  basis  of  such  a  system  is  want- 
ing :  there  is  no  genertii  axiom,  standing  in  the  same  relation  to  the 
uniformities  of  coexistence  as  the  law  of  causation  does  to  those  of  suc- 
cession.    The  Methods  of  Induction  applicable  to  the  ascertainment  of 
causes  and  effects,  are  grounded  upon  the  principle  that  everything 
which  has  a  beginning  must  have  some  cause  or  other ;  that  among- 
the  circumstances  which  actually  existed  at  the  time  of  its  commence- 
ment, there  is  certainly  some  one  or  more,  upon  which  the  efiect  in 
question  is  unconditionally  consequent,  and  on  the  repetition  of  which 
it  would  certainly  again  recur.    But  in  an  inquiry  whether  some  kind 
(as  eroto)  universally  possesses  a  certain  property  (as  blackness),  there 
is  no  room  for  any  assumption  analogous  to  this.     We  have  no  pro- 
vious  certainty  that  the  property  must  have  something  which  constant- 
ly coexists  with  it ;  must  have  an  invariable  coexistent,  in  the  same 
manner  as  an  event  must  have  an  invariable  antecedent     When  ^we 
feel  pain,  we  must  be  in  some  circumstances  under  which  if  exactly 
repeated  we  should  always  feel  pain.     But  when  we  are  conscious  of 
blackness,  it  does  not  fi>llow  that  there  is  something  present  of  'which 
blackness  is  a  constant  accompaniment.     There  is,  therefore,  no  room 
for  elimination  ;  no  Method  of  Agreement  or  Difference,  or  of  Con* 
comitant  Variations  (which  is  but  a  modification  either  of  the  Method 
of  Agreement  or  of  the  Method  of  Difference).     We  cannpt  conclude 
that  the  blackness  we  see  in  crows  must  be  an  invariable  property  of 
crowB,  merely  because  there  is  nothing  else  present  of  which  it  ean  be 
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an  inyariable  property.  We  therefore  inquire  into  the  truth  of  a 
propoeition  like  **  All  crows  are  black,"  under  the  same  disadyantage 
as  if,  in  our  inquiries  into  causation,  we  were  compelled  to  let  in,  as 
one  of  the  possibilities,  that  the  effect  may  in  that  particular  instance 
have  arisen  without  any  cause  at  all. 

To  overlook  this  grand  distinction  was,  as  it  seems  to  me,  the  capital 
error  in  Bacon's  view  of  inductive  philosophy.  The  principle  of  elim« 
ination,  that  ^reat  logrical  instrument  whicn  he  had  the  immense  merit 
of  first  bringmg  into  general  use,  he  deemed  applicable  in  the  same 
sense  and  in  as  unqualified  a  manner,  to  the  investigation  of  the  coex- 
istences, as  to  that  of  the  successions  of  phenomena.  He  seems  to 
have^  thought  that  as  eveiy  event  has  a  cause,  or  invariable  antecedent, 
so  every  property  of  an  object  has  an  invariable  coexistent,  which  he 
called  its  Form :  and  the  examples  he  chiefly  selected  for  the  applica- 
turn  and  illustration  of  his  method,  were  inquiries  into  such  Forms; 
attempts  to  determine  in  what  else  all  those  objects  resembled,  which 
agreed  in  some  one  general  property,  as  hardness  or  softness,  dryness 
or  moistness,  heat  or  coldness,  ouch  inquiries  could  lead  to  no  result 
The  objects  seldom  have  any.such  circumstance  in  common.  Thev 
usually  agree  in  the  one  point  inquired  into,  and  in  nothing  else.  A 
great  propcnrtion  of  the  properties  which,  so  fiir  as  we  can  conjecture, 
are  the  likeliest  to  be  really  ultimate,  would  seem  to  be  inherently 
properties  of  manv  different  Kinds  of  things,  not  allied  in  any  other 
respect.  And  as  m  the  properties  which,  being  effects  of  causes,  we 
are  able  to  give  some  account  of,  they  have  generally  nothing  to  do 
with  the  ultimate  resemblances  or  diversities  in  the  objects  themselves, 
but  depend  upon  some  outward  circumstances,  under  the  influence  of 
which  any  objects  whatever  are  capable  of  manifesting  those  proper- 
ties :  as  is  emphatically  the  case  wiui  those  fiivorite  subjects  of  Bacoa'a 
scientific  inquiries,  hotness  and  coldness;  as  well  as  with  hardness 
and  softness,  solidity  and  fluidity,  and  many  other  very  conspicuous 
qualities. 

In  the  absence,  then,  of  any  universal  law  of  coexistence,  similar 
to  the  universal  law  of  causation  which  regulates  sequence,  we  are 
thrown  back  upon  the  unscientific  induction  of  the  ancients,  per  ennh 
merationtm  nmpUeem,  ubi.tum  reperitur  iiuUiiUia  cotUradictinia.  The 
reason  we  have  for  believing  that  all  crows  are  black,  is  simply  that  we 
have  seen  and  heard  of  many  black  crows,  and  never  of  one  of  any 
other  color.  It  remains  to  be  considered  how  far  this  evidence  can 
reach,  and  how  we  are  to  measure  its  strength  in  any  giyen  case. 

§  6.  It  sometimes  happens  that  a  mere  change  in  the  mode  of  ver- 
bally enunciating  a  questioiv  although  nothing  is  really  added  to  the 
meaning  expressed,  is  of  itself  a  considerable  step  towards  its  solution. 
This,  I  thinx,  happens  in  the  present  instance.  The  degree  of  eer- 
taintj  of  any  generalization  which  rests  upon  no  other  evidence  than 
the  agreement,  so  fiir  as  it  goes,  of  all  past  observation,  is  but  another 
phrase  for  the  degree  of  improbability  that  an  exception,  if  it  existed^ 
could  liave  hitherto  remained  unobserved.  The  reason  for  believing 
that  all  cro¥ra  are  black,  is  measured  by  the  improbability  that  crows 
of  any  other  color  should  have  existed  to  the  preset  time  without  our 
being  aware  of  it.  Let  us  state  the  question  in  this  last  mode,  and 
consider  what  is  implied  in  the  supposition  that  there  may  be  crows 
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which  axe  not  bkck,  and  under  what  conditioDB  we  can  be  jtutified  in 
]:«nrding  this  as  incredible. 

If  there  really  exist  crows  which  are  not  black,  one  of  two  thingi 
must  be  the  -ftct  Either  the  circumstance  of  blackness,  in  all  crows 
hitherto  obserred,  must  be,  as  it  were,  an  accident^^not  connected  with 
any  dbtinction  of  Kind ;  or  if  it  be  a  property  of  Kind,  the  crows 
which  are  not  black  must  be  a  new  Kind,  a  ILind  hitherto  oTeriooked, 
though  coming  under  the  same  general  description  by  which  crows 
have  hitherto  been  characterized.  The  first  supposition  would  be 
proved  true  if  we  were  to  discover  casually  a  white  crow  among  black 
ones,  or  if  it  were  found  thai  black  <»ows  sometimes  turn  white.  The 
second  would  be  shown  to  be  the  fact  if  in  Australia  or  Central  Africa 
a  species  or  a  race  of  white  or  gray  crows  were  found  to  prevail. 

§  6.    The  former  of  these  suppositions  necessarily  implies,  diat  the 
color  is  an  effect  of  causation.    If  blackness,  in  the  crows  in  which  it 
has  been  observed,  be  not  a  property  of  Kind,  but  can  be  present  or  ab- 
sent without  any  difference,  generally,  in  the  properties  of  die  object ; 
then  it  is  not  an  ultimate  fact  in  the  individuals  themaelvea,  but  is  cer- 
tainly dependent  upon  a  cause.    There  are,  no  doubt,  many  properties 
which  vary  ftom  individual  to  individual  of  the  same  Kind,  even  tbe 
same  infima  apeciei,  or  lowest  Kind.     A  flower  may  be  either  white 
or  red,  without  differing  in  any  other  respect.     But  these  properties 
are  not  ultimate ;  they  depend  on  causes,     60  &r  as  the  properties  of 
a  thing  belong  to  its  own  nature,  and  do  not  ariee  from  some  cause 
extrinsic  to  it,  they  are  always  the  same  in  the  same  Kind.*    Take, 
for  instance,  all  simple  substances  and  elen^entary  powers ;  the  only 
things  of  which  we  sxe  certain  that  some  aj(  least  of  the  properties  are 
really  ultimate.    Color  is  generally  esteemed  the  most  variable  of  aH 
properties :  yet  we  do  n6t  find  that  sulphur  is  sometimes  yellow  and 
sometimes  white^  or  that  it  varies  in  color  at  all,  except  so  far  as  color 
is  the  effect  of  some  extrinsic  cause,  as  of  the  sort  of  light  thrown  upon 
it,  the  mechanical  arrangement  of  the  particles,  &c.  (as  after  fusion). 
We  do  not  find  that  iron  is  sometimes  fluid  and  sometimes  solid  at  the 
same  temperature ;  gold  sometimes  malleable  and  sometinies  brittle ; 
that  hydrogen  will  sometimes  combine  with  oxygen  and  aomettmes 
not ;  or  the  like.     If  firom  simple  substances  we  paaa  to  any  of  their 
definite  compounds,  as  water,  lime,  or  sulphuric  acid,  there  ia  the  same 
constancy  in  their  properties.     When  properties  vary  from  individual 
to  individual,  it  is  eimer  in  the  case  of  miscellaneous  aggregations, 
such  as  atmospheric  air  or  rock,  composed  of  heterogeneous  substances, 
and  not  constituting  or  belongring  to  any  real  Kind,  or  it  is  in  the  case 
of  organic  beings.    In  them,  indeed,  there  is  variability  in  a  high 
degree.    Animals  of  the  same  species  and  race,  human  beings  of  ^ 
same  age,  sex,  and  country,  will  be  moat  diffefent,  fbr  exanmle,  in  lace 
and  figure.    But  organised  beingi  (fitmi  the  axtiene  oompocadon  of 
the  laws  by  whi<di  they  are  regulated)  being  more  eminently  modifi- 
able, that  is,  liable  to  be  influenced  by  a  greater  number  and  irariety 
of  causes,  than  any  other  phenomena  whatever;    having',  moreover, 
themselves  had  a  beginning,  and  therefore  a  cause ;  there  is  reason  to 

*  I  do  not  hare  include  tmong  propertifif  the  accident*  of  qnantitv.  and  local  posiiiaa. 
Erery  one  is  aware  that  no  diitinctiona  of  Kind  can  be  eronndea  opon  these :  anad  that  thct 
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believB  €b«t  none  of  tfaeir  properties  ore  ultimate,  Irat  aU  of  them  derm 
ative,  and  produced  by  causation.  And  the  presumption  is  confirmed 
by  the  fact  thdt  the  properties  which  vary  from  one  individual  to 
another,  also  generally  vary  more-  or  less  at  different  times  in  the  same 
individual;  which  variation,  likd  any  other  event,  supposes  a  cause, 
and  implies,  consequently,  that  the  properties  are  not  independent  of 
causation. 

If,  therefore,  blackness  be  merely  accidental  in  crows^  and  capable 
of  varying  while  the  Kind  remains  the  same,  its  presence  or  absence 
is  doubtless  no  ultimate'  fact,  but  the  effisct  of  some  unknown  cause ; 
and  in  that  case  the  universality  of  the  experience  that  all  crows  are 
black  is  sufficient  proof  of  a  common  cause,  and  establishes  the  gener- 
alization as  an  empirical  law.  Since  there  are  innnmerable  instances 
in  the  affirmative,  and  hitherto  none  at  all  in  the  negative,  the  causes 
on  which  the  property  depends  must  exist  everywhere  in  the  limits  of 
the  observations  which  have  been  made ;  and  the  proposition  may  be 
received  as  universal  within  ^ose  limits,  and  with  the  allowable  degree 
of  extension  to  adjacent  cases. 

§  7.  If,  in  the  second  place,  the  property,  in  the  instances  in  which 
it  has  been  observed,  is  not  an  effect  of  causation,  it  is  a  property  at 
Kind  ;  and  in  that  case  the  generalization^  can  only  be  set  aside  by  the 
discovery  of  a  new  Kind  of  crow.     That,  however,  a  peculiar  Kind, 
not  hitherto  discovered,  should  exist  in  nature,  is  a  supposition  so  often 
realized,  that  it  cannot  be  considered  at  all  improbable.     We  have 
nothing'  to  authorize  us  in  attempting  to  limit  the  Kinds  of  thii^  which 
exist  in  nature.     The  only  unlikelihood  would  be  that  a  new  Kind 
should  be  discovered  in  localities  which  there  was  previously  reason  to 
believe  had  been  thoroughly  explored;  and  even  this  improbability 
depends  upon  the  degree  of  conspicuousness  of  the  difference  between 
the  newly  discovered  Kind  and  all  othefrs,  since  new  Kinds  of  minerals^ 
plants,  and  even  animals,  previously  overlooked  or  confounded  with 
known  species,  are  stiU-  continuallv  detected  in  the  most  frequented 
situations.     On  this  second  ground,  therefore,  as  well  as  on  the  iirsl^ 
the  observed  uniformity  of  coexistence  can  only  hold  good  as  an  empire 
ical  law,  within  the  limits  not  only  of  actual  observation,  but  of  an 
observation  as  accurate  as  the  nature  of  the  case  required.    And  hence 
it  is  that  (as  remarked  in  an  early  chapter  of  the  present  Book)  we  so 
often  give  up  generalizations  of  this  class  at  the  first  summons.    If  any 
credible  witness  stated  that  he  had  seen  a  white  crow,  under  circum- 
stances which  made  it  not  incredible  that  it  should  have  escaped  no^ce 
previously,  we  should  give  ftill  credence  to  the  statement. 

It  appears,  then,  that  the  imiformities  which  obtain  in  the  coex- 
istence of  phenomena — thos^  which  we  have  reason  to  consider  as 
ultimate,  no  less  than  those  which  arise  from  the  laws  of  causes  yet 
undetected — are  entitled  to  reception  only  as  empirical  laws ;  are  not 
to  be  presumed  true  except  in  the  limits  of  time,  place,  and  circum- 
stance, in  which  die  observations  were  made,  or  except  in  cases  strictly 
adjj 


§  8.  "We  have  seen  in  the  last  chapter  that  there  is  a  point  of  gener- 
ality at  ifvhich  empirical  laws  become  as  certain  as  laws  of  nature,  or 
rather,  at  which  there  is  no  longer  any  distinction  between  empirical 
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lawB  and  laws  of  nature.  Aa  empirical  lawa  approach  thia  point,  in 
other  wordfl,  aa  they  rise  in  their  degree  of  generality,  they  become 
more  certain ;  their  univeraality  may  be  more  atronely  relied  upon« 
For,  in-  the  first  place,  if  they  are  results  of  causation  (which,  even 
in  the  class  of  uniformities  treated  of  in  the  present  chapter,  we  never 
can  be  certain  that  they  are  not)  the  more  general  they  are,  the  greater 
is  proved  to  be  the  space  over  which  the  necessary  collocations  pre- 
vail, and  within  which  no  causes  exist  capable  of  counteracting  the 
unknown  causes  upon  which  the  empirical  law  dejiends.  To  say  that 
anything  is  an  invariable  property  of  some  very  limited  class  of  objects, 
is  to  say  that  it  invariably  accompanies  some  very  numerous  a^nd  com- 
plex group  of  distinguishing  properties ;  which,  if  causation  be  at  all 
eoncemed  in  the  matter,  argrues  a  combination  of  many  cauaea,  and 
therefore  a  very  great  liability  to  counteraction ;  while  the  compara- 
tively narrow  range  of  the  observations  renders  it  impossible  to  pre* 
diet  to  what  extent  unknown  counteracting  causes  may  be  distributed 
throughout  nature.  But  when  a  generalization  has  been  Ibund  to  hold 
good  of  a  very  large  proportion  of  all  things  whatever,  it  ia  ali«ady 
proved  that  nearly  all  the  causes  which  exist  in  nature  have  no  power 
over  it ;  that  very  few  chanses  in  the  combination  of  causea  can  affect 
it;  since  the  greater  number  of  possible  combinations  must  have 
already  existed  in  some  one  or  other  of  the  instances  in  which  it  haa 
been  round  true.  If,  therefore,  any  empirical  law  is  a  result  of  causa- 
tion, the  more  general  it  is,  the  more  it  may  be  depended  upon.  And 
even  if  it  be  no  result  of  causation,  but  an  ultimate  coexistence,  the 
more  general  it  is,  the  ffreater  amount  of  experience  it  is  derived  from, 
and  the  greater  thererare  is  the  probability  that  if  exceptions  had 
existed,  some  would  already  have  presented  themselves. 

For  these  reasons,  it  requires  much  more  evidence  to  establish  aa 
exception  to  one  of  the  more  general  empirical  laws  than  to  the  more 
special  ones.    We  should  not  have  any  difficulty  in  believing  that  there 
might  be  a  new  Kind  of  crow ;  or  a  kind  of  bird  resembling  a  crow  in 
the  properties  hitherto  considered  distinctive  of  that  Kind.     But  it 
would  require  stronger  proof  to  convince  us  of  the  existence  of  a  kind 
of  crow  having  properties  at  variance  with  any  generally  recogniaied 
universal  property  of  birds;  and  a  still  higher  degree  if  the  properties 
conflict  with  any  recognized  universal  property  of  animals.    And  thia 
is  conformable  to  the  mode  of  judgment  recommended  by  the  oommon 
sense  and  general  practice  of  mankind,  who  are  more  incredulous  as  to 
any  novelties  in  nature,  according  to  the  degree  of  generality  of  the 
experience  which  these  novelties  seem  to  contradict 

§  9.  Still,  however,  even  these  greater  generalizations,  which   em- 
brace comprehensive  Kinds,  containing  under  them  a  g^at  number 
and  variety  oiinfitfUB  species,  are  only  empirica]  laws,  resting  upon 
induction  by  simple  enumeration  merely,  and  not  upon  any  process  of 
eUmination,  a  process  wholly  inapplicable  to  the  kind  of  case.      Such 
generalizations,  therefore,  ought  to  he  grounded  upon  an  examination 
of  all  the  infinuB  species  comprehended  in  them,  and  not  of  a  portion 
only.     We  cannot  conclude,  merely  because  a  proposition  is  true  of  a 
number  of  things  resembling  one  another  only  in  oeing  animals,  that 
it  is  therefore  true  of  all  animals.     If,  indeed,  anything  be  txrae   of 
species  which  differ  more  from  one  another  than  eitker  differs  from  a 
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tbird,  (especially  if  tbat  third  species  occupies  in  most  of  its  known 
properties  a  position  between  the  two  fonner,)  there  is  some  proba- 
bility that  the  same  thing  will  also  be  true  of  that  intermediate  species; 
for  it  is  often,  thousrh  by  no  means  universally,  found,  that  there  is  a 
sort  of  parallelism  m  the  properties  of  different  kinds,  and  that  their 
degree  of  unlikeness  in  one  respect  bears  some  proportion  to  their 
unlikeness  in  others.  We  see  this  parallelism  in  the  properties  of  the 
different  metals;  in  those  of  sulpnur,  phosphorus,  and  carbon;  of 
oxygen,  chlorine,  iodine,  and  brome ;  in  the  natural  orden  of  plants 
and  animals,  &c.  But  there  are  innumerable  anomalies  and  excep* 
tions  to  thb  sort  of  conformity,  or  rather  the  conformity  itself  is  but  an 
aqomaly  and  an  exception  in  nature. 

Universal  propositions,  therefore,  respecting  the  properties  of  su* 
perior  Kinds,  unless  grounded  on  proved  or  presumed  connexion  by 
causation,  ought  not  to  be  hazardea  except  after  separately  examining 
every  known  sub-kind  included  in  the  larger  Kind.    And  even  then 
such  generalizations  must  be  held  in  readiness  to  be  g^ven  up  on  the 
occurrence  of  some  new  anomaly,  which,  when  the  uniformity  is  not 
derived  from  causation,  can  never,  even  in  the  case  of  the  most  general 
of  these  empirical  laws,  be  considered  very  improbable.  ^  Thus  all  the 
universal  propositions  which  it  has  been  attempted  to  lay  down 
respecting  simple  substances,  or  concerning  any  of  the  classes  which 
have  been  formed  among  simple  substances  (ana  the  attempt  has  been 
often  made)  have,,  witii  the  progress  of  experience,  either  faded  into 
inanity,  or  been  proved  to  be  erroneous ;  and  each  Kind  of  simple 
substance  remains  with  its  own  collection  of  properties  apart  ftt)m  the 
rest,  saving  a  certain  parallelism  with  a  few  other  Kinds,  the  most 
mmilay  to  itsolf.    In  organized  beings,  indeed,  there  are  abundance  of 
propositions  ascertained  to  be  universally  true  of  superior  genera,  to 
many   of  which  the  discovery  hereafter  of  any  exceptions  must  be 
regarded  as  supremely  improbable.    But  these,  as  already  observed, 
are,  we  have  every  reason  to  believe,  truths  dependent  upon  causation, 
tjnifbrmities  of  coexistence,  then,  not  only  when  they  are  conse- 
quences of  laws  of  succession,  but  also  when  they  are  ultimate  truths, 
mast  be  ranked,  for  the  purposes  of  logic,  among  empirical  laws;  and 
are  amenable  in  every  respect  to  the  same  rules  with  those  unresolved 
anifiarmities  which  axe  known  to  be  dependent  upon  causation. 


CHAPTER  XXIII. 

OF  iffPBOZDIATB  GENERALIZATIONS,  AND  PROBABLE  EVmENCS. 

§  1.  Ik  our  inquiries  into  the  nature  of  the  inductive  process,  we 
haTe  hitherto  confined  our  notice  to  such  generalizations  m>m  experi- 
eoc^e  30  i^ofoss  to  be  universally  true.  We  indeed  recognized  a 
distinction  between  generalizations  which  are  certain  and  those  which 
are  only  probable :  but  the  propositions  themselves,  though  they 
diSeTcdi  in  being  more  or  less  aoubtfid  in  the  one  case,  and  not  at  all 
doabcliil  in  the  other,  were  always  of  the  fonn,  Every  A  is  B ;  they 
daimed.   nothing  less  than  universality,  whatever  might  be  the  com- 
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pletenesB  or  the  ineompletenefla  of  our  asfluraiice  of  their  tra€L  Than 
remain,  however,  a  ctaas  of  propositions  avowedly  not  uniTersal;  m 
which  it  b  not  pretended  that  the  predicate  is  always  true  of  the 
subject ;  but  the  value  of  which,  as  generalizations,  is  nevertheleas 
extremely  great.  An  important  portion  of  the  field  of  inductive 
knowledge  does  not  consist  of  universal  truths,  but  of  approximations 
to  such  truths ;  and  when  a  conclusion  is  said  to  rest  upon  probable 
evidence,  the  premisses  it  is  drawn  fixvm  are^  usuaDy  generalizations  of 
this  sort. 

As  every  certain  inference  respecting  a  particular  case,  implies  that 
there  is  ground  for  a  general  proposition,  of  the  form,  Every  A  is  B; 
so  does  every  probable  inference  suppose  that  there  is  ground  for  a 
proposition  of  me  form,  Most  A  are  B :  and  the  degree  of  probability 
of  tne  inference  in  an  average  case,  will  depend  upon  the  proportion 
between  the  number  of  instances  existing  in  nttore  which  accord  with 
the  generalization,  and  the  number  of  those  which  conflict  vrith  it 

§  2.  Propositions  in  the  form.  Most  A  are  B,  are  of  a  very  different 
degree  of  unportance  in  science,  and  in  the  practice  of  life.     To  the 
scientific  inquirer  they  are  valuable  chiefly  as  materials  for,  and  steps 
towards,  universal  truths.     The  discovery  of  these  is  the  proper  end 
of  science :  its  work  is  not  done  if  it  stops  at  the  proposition  that  a 
majority  of  A  are  B,  without  circumscribing  that  majority  by  some 
common  character,  fitted  to  distinguish  them  n'om  die  minority.     Inde- 
pendently of  the  inferior  procieion  of  such  imperfect  gener^izadons, 
and  the  inferior  assurance  with  which  tliey  can  be  applied  to  individual 
cases,  it  is  plain  that,  compared  with  exact  generalizations,  they  are 
almost  useless  as  means  of  discovering   ulterior  truths  by  way  of 
deduction.     We  may,  it  is  true,  by  combining  the  proposition,  Most  A 
are  B,  with  an  universal  proposition.  Every  B  is  C,.  arrive  at  the  con- 
elusion  that  most  A  are  C.     But  when  a  second  preposition  of  the 
approximate  kind  is  introduced — or  even  when  there  is  but  one,  if 
that  one  be  the  major  premiss — nothing  can  be  positively  concluded. 
When  the^  major  is  Most  B  are  D,  then,  even  if  the  minor  be  Every  A 
is  B,  we  cannot  infer  that  most  A  are  D,  or  with  any  certainty  that 
even  some  A  are  D.     Though  the  majority  of  the  class  B  have  the 
attribute  signified  by  D,  the  whole  of  the  sub-class  A  may  belong  to 
the  minority. 

Though  so  little  use  can  be  made,  in  science,  of  approximate  gen- 
eralizations, except  as  a  stage  on  the  road  to  something  better,  for 
practical  guidance  they  are  often  all  we  have  to  rely  upon.     Even 
when  science  has  really  determined  the  universal  laws  of  any  phe- 
nomenon, not  only  are  those  laws  generally  too  much  encumbered 
with  conditions  to  be  adapted  for  evcry-day  use,  but  the  cases  which 
present  themselves  in  life  are   too  complicated,  and  our  decisions 
require  to  be  taken  too  rapidly,  to  admit  of  waiting  till  the  existence 
of  a  phenomenon  can  be  proved  by  what  have  been  scientifically 
ascertained  to  be  universal  marks  of  it.      To   be   indecisive   and 
reluctant  to  act,  because  we  have  not  evidence  of  a  perfectly  con- 
clusive character  to  act  upon,  is  a  defect  sometimes  incident  to  scientific 
minds,  but  which,  wherever  it  exists,  renders  them  unfit  for  practical 
emergencies.     If  we  would  succeed  in  action,  we  must  judge  by  indi- 
cations which;  although  they  do  not  generally  mislead  us,  oometimea 
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do;  and  moat  make  up  as  far  as  possible  for  the  incomplete  coDcloBiTe- 
ness  of  any  one  indicationy  by  obtaining  otheis  to  corroborate  it.  The 
pdnciples  of  induction  applicable  to  approximate  generalization  are 
tberemre  a  not  less  important  subject  ot  mquiry,  than  the  rules  for  the 
in^esti^^aftioa  of  universal  truths;  and  might  reasonably  be  expected 
to  detain  us  ahnost  as  kmg,  were  it  not  that  these  principles  are  mere 
ooroUanes  from  those  which  hare  been  already  treated  of. 

§  3.  There  are  two  sorts  of  cases  in  which  we  are  forced  to  guide 
oun^Tea  by  generalisations  of  the  imperfect  form,  Most  A  are  B. 
The  fiiat  is,  when  we  have  no  othen ;  when  we  have  not  been  able  to 
cairy  our  investigation  of  the  laws  of  the  phenomena  any  further; 
as  in  the  following  propositions:  Most  dark-eyed  penons  have  dax4c 
hair ;  Most  spring  contain  mineral  substances ;  Most  stratified  forma- 
tioBs  contain  fossils.  The  importance  of  this  class  of  generalizations  is 
not  very  great ;  for,  though  it  frequently  happens  that  we  see  no  rea- 
son why  that  which  is  trae  of  most  individuals  of  a  class  is  not  true  of 
the  remainder,  nor  are  able  to  bring  the  former  under  any  general 
description  wliich  can  distinguish  them  from  die  latter,  yet  if  we  are 
willing  to  be  satisfied  with  propositions  of  a  less  degree  of  generality, 
and  to  break  down  the  class  A  into  sub-classes,  we  may  generally 
ohtaki  a  eoHection  of  propositions  exactly  true.  We  da  not  know  why 
most  wood  is  lighter  man  water,  nor  can  we  point  out  any  general 
pfepeity  which  discriminates  wood  that  is  lighter  than  water  firom  that 
whioh  la  heavier.  But  we  know  exactly  what  species  are  the  one  and 
what  the  other.  And  if  we  meet  with  a  specimen  not  conformable  tu 
any  known  species  (the  oidy  case  in  which  our  previous  knowledge 
aflbrds  bo  odier  guidance  than  the  approximate  generalization),  we 
can  generally  mue  a  specific  experiment,  which  is  always  a  safor 


It  ofkener  happens,  however,  that  the  proposition.  Most  A  are  B,  is 
the  ultimatum  of  our  scientific  prog^ress,  though  the  knowledge  We 
poosen  beyond  it  cannot  conveniently  be  brou^  to  bear  upon  the 
paitiouiar  instance.     In  such  a  case,  we  know  well  enough  what  cir- 
cumstances really  distinguish  the  portion  of  A  which  have  the  attribute 
B  fiom  the  portkm  which  have  it  not,  but  have  no  means,  or  no  time, 
to  examine  whether  those  characteristic  circumstances  exist  or  not  in 
the  individual  case.     This  is  generally  the  situation  we  are  in  when 
the  iaqniry  is  of  the  kind  ciflled  moral,  that  is,  of  the  kind  which  have 
in  view  to  predict  human  actions.     To  enable  us  to  affirm  anything 
BBtveraally  concerning  the  actions  of  classes  of  men,  the  dassi&ation 
must  be  grounded  upon  the  circumstances  of  dieir  mental  culture  and 
habilB,  which  in  an  individual  case  are  seldom  exactly  known;  and 
ciasees  grounded  on  these  distinctions  would  never  precisely  accord 
with    those  into  which  mankind  are   necessarily  divided  for  social 
purposes.    All  propositions  wluch  can  be  framed  respecting  the  actions 
<£  men  as  ondxuiaiily  classified,  or  as  classified  according  to  any  kind  of 
oatwnxd  indications,  are  merely  approximate.     We  can  only  say.  Most 
men  o£  a  particular  age,  profession,  country,  or  rank  in  society,  have 
such  axad  such  ouaHties,  or,  Most  persons  when  placed  in  certain  cir- 
romaUHices  act  m  such  and  such  a  way.    Not  that  we  do  not  in  general 
know  frell  enough  upon  what  causes  the  qualities  depend,  or  what  sort 
fif  pexmomB  tliey  aie  who  act  m  that  particular  way ;  out  we  have  sel- 
Yy 
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dom  the  means  of  knowing  wbether  any  individual  person  has  been 
under  the  influence  of  those  causes,  or  is  a  person  of  that  particular 
sort.  We  could  replace  the  approximate  generalizations  by  proposi- 
tions universally  true;  but  these  would  hardly  ever  be  capable  <^ 
being  applied  to  practice.  We  should  be  sure  of  our  majors,  but  we 
should  not  be  aole  to  get  minors  corresponding  to  them:  we  are 
forced  therefore,  to  draw  our  conclusions  from  coarser  and  more  ftUible 
indications. 

I  4.  Proceeding  now  to  consider^  what  is  to  be  regarded  as  suf- 
ficient evidence  of  an  approximate  generalization ;  we  can  have  no 
difficulty  in  at  once  recognizine  that  when  admissible  at  all,  it  is  ad- 
missible only  as  an  empirical  Taw.  Propositions  of  the  form,  Eveiy 
A  is  B,  are  not  necessarily  laws  of  causation,  .or  ultimate  uniformities 
of  coexistence ;  propositions  like  Most  A  are  B,  cannot  be  so.  Propo- 
sitions hitherto  round  true  in  every  observed  instance,  may  yet  be  no 
necessary  consequence  of  laws  of  causation  or  of  ultimate  uniformities, 
and  unless  they  are  so,  may,  for  aught  we  know,  be  false  beyond  the 
limits  of  actual  observation :  still  more  evidently  must  thiA  be  the  case 
with  propositions  which  are  only  true  in  a  mere  majority  of  the  ob- 
served instances. 

There  is  some  difference,  however,  in  the  degree  of  certainty  of  the 
proposition.  Most  A  are  B,  according  as  that  approximate  generalisa- 
tion composes  the  whole  of  our  knowledge  of  the  subject,   or  not. 
Suppose,  first,  that  the  former  is  the  case.     We  know  only  that  most 
A  are  B,  not  why  they  are  so,  nor  in  what  respect  those  which  are, 
differ  from  those  which  are  not.    How  then  did  we  leam  that  most  A 
are  B  ?     Precisely  in  the  manner  in  which  we  should  have  learnt,  bad 
such  happened  to  be  the  fact,  that  all  A  are  B.     We  collected  a  num- 
ber of  instances  sufficient  to  eliminate  chance,  and  having  done  bo, 
compared  the  number  of  instances  in  the  affirmative  with  the  number  in 
the  negative.    The  result,  like  other  unresolved  derivative  laws,  can  be 
relied  on  solely  within  the  limits  not  only  of  place  and  time,  but  also  of 
circumstance,  under  which  its  truth  has  been  actually  observed ;  for 
as  we  are  supposed  to  be  ignorant  of  the  causes  which  make   the 


mans,  North  Americans,  and  so  forth ;  but  u  on  this  evidence  alone 
extended  the  assertion  to  Orientals,  we  should  step  beyond  the  limits, 
not  only  of  place  but  of  circumstance,  within  which  the  fru^t  bad  been 
observed,  and  should  let  in  possibilities  of  the  absence  of  the   deter- 
mining causes,  or  the  presence  of  counteracting  ones,  which  mislit  be 
fatal  to  the  approximate  generalization. 

In  the  case  where  the  approximate  proposition  is  not  the  ultimatuixri 
of  our  scientific  knowledge,  but  only  the  most  available  form  of  it  ^i 
our  practical  guidance ;  where  we  know  not  only  &at  most  A  liave 
attribute  B,  but  also  the  causes  of  B,  or  some  properties  by  ^vliich  ^ 
portion  of  A  which  has  that  attribute  is  distinguished  from  the  portU 
which  has  it  not ;  we  are  rather  more  favorably  situated  than  in  t1 
preceding  case.  For  we  have  now  a  double  mode  of  aseertainii 
whether  it  be  true  that  most  A  are  B ;  the  direct  mode,  as  belbi 
and  an  indirect  one,  that  of  examining  whether  the  proposition  n^.^;] 
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of  being  deduced  from  the  known  cause,  or  from  the  known  cTiterioii» 
of  B.  Xet  the  question,  for  exan^le,  be,  Whether  most  Scotchmen 
can  read  I  We  may  not  have  observed,  or  received  the  testimony  of 
others  respectmg,  a  sufficient  number  and  variety  of  Scotchmen  to 
ascertain  uus  fact ;  but  when  we  consider  that  the  cause  of  being  able 
to  read  is  the  having  been  taught  it,  another  mode  of  determining  the 
question  presents  itself,  napiely,  by  inquiring  whether  most  Scotchmen 
have  been  sent  to  schools  where  reading  is  effisctuaUy  taught.  Of 
these  two  modes,  sometimes  one  and  sometimes  the  other  is  the  more 
available.  In  some  cases,  the  frequency  of  the  effect  is  the  more  ac- 
cessible to  that  extensive  and  varied  observation  which  is  indispensable 
to  the  establishment  of  an  empirical  law;  at  other  times,  the  frequency 
of  the  causes,  or  of  some  collateral  indications.  It  commonly  happens 
that  neither  is  susceptible  of  so  satisfactory  an  induction  as  coula  be 
desired,  and  that  the  grounds  on  which  the  conclusion  is  received  are 
compounded  of  both.  Thus  a  man  may  believe  that  most  Scotchmen 
can  read,,  because,  so  fiur  as  his  information  extends,  most  Scotch- 
men have  been  sent  to  school,  and  most  Scotch  schools  teach  reading 
effectually;  and  also  because  most  of  the  Scotchmen  whom  he  has 
known  or  heard  of,  could  read ;  though  neither  of  these  two  sets  of 
observationB  may  by  itself  fiilfill  the  necessary  conditions  of  extent  and 
variety. 

Althongh  the  approximate  generalization  may  in  most  cases  be 
indispensable  for  our  guidance,  even^  when  we  know  the  cause,  or 
some  certain  mark,  of  the' attribute  predicated;  it  needs  hardly  be 
observed  that  we  may  always  replace  the  uncertain  indication  by  a 
certain  one,  in  any  case  in  which  we  can  actually  recognize  the  ex- 
istence of  the  cause  or  mark.     For  example,  an  assertion  is  made 
by  a  witness,  and  the  question  is,  whether  to  believe  it.    If  we  do  not 
kM>k  to  any  of  the  individual  circumstances  of  the  case,  we  have 
nothing  to  direct  us  but  the  approximate  generalization,  that  truth 
is  more  common  than  falsehood,  or,  in  other  wor&,  that  most  per- 
sons, on  most  occasions,  speak  truth.     But  if  we  consider  m  what 
czrcuniatances  the  cases  when  ti-uth  is  spoken  differ  from  those  in 
which  it  is  not,  we  find,  for  instance,  the  following :  the  witness's  beii^ 
an   honest  man  or  not ;  his  being  an  accurate  observer  or  not ;  his 
having  an  interest  to  serve  in  the  matter  or  not.     Now,  not  only  may 
we  be  able  to  obtain  other  approximate  generalizations  respecting  the 
degree  of  frequency  of  these  various  possibilities,  but  we  may  know 
winch  of  them  is  positively  realized  in  the  individual  case.     That  the 
witness  has  or  has  not  an  interest  to  serve,  we  may  know  directly ; 
and   die  other  two  points  indirectly,  by  means  of  marks ;  as,  for  ex- 
ample, fit>m  his  conduct  on  some  fbrmer  occasion ;  or  fix>m  his  rep* 
ntation,  which,  though  not   a  sure  mark,   affords  an  approximate 
generalization  (as,  for  instance.  Most  persons  who  are  reputed  honest 
hy  tliose  with  whom  they  have  had  frequent  dealings,  are  really  so,) 
whicli  approaches  nearer  to  an  universal  truth  than  the  approximate 
generral  proposition  with  which  wd  set  out,  viz.,  Most  persons  on  most 
occasions  speak  truth. 

An  it  seems  unnecessary  to  dwell  any  further  upon  the  question  of 
the  evidence  of  approximate  generalizations,  we  shall  proceed  to  a  not 
leflis  important  topic,  that  of  die  cautions  to  be  observed  in  arguing 
from  these  incompletely  universal  propositions  to  particular  cases 
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§  5.  So  far  as  re^fards  d^e  dirqc^  amHcatiOn  of  an  ipproxboate 
geneiaUzadon  to  an  individual  instance,  Uiia  question  prjasents  no  dift- 
Gulty.    If  the  proposition,  Most  A  are  B,  has  been  established,  by  a 
Bu£$cient  induction,  as  an  empirical  law,  we  may  conclude  tha^  any 
particular  A  is  B,  with  a  probability  proportioned  to  tiie  pr^Mponder- 
ance  of  the  number  of  affirmative  iostances  over  the  number  or  exc^p« 
tions.    If  it  ha^  been  found  practicable  to  attain  numerical  precision 
in  the  data,  a  corresponding  degree  of  precision  may  be  eiven  to  the 
evaluation  a£  the  chances  of  error. in  the  oonclusioa.    JQf  it  caa  be 
established  as  an  empirical  law  that  nine  out  of  every  ten  A  «re  B, 
there  wQl  he  one  chance  in  ten  of  error  in  assjuning  that  any  A,  not 
individually  known  to  us,  is  a  B :  but  this  of  course  holds  only  within 
the  limits  of  time,  place,  and  circumstance,  embraced  in  the  observa- 
tions, and  therefore  cannot  be  counted  upon  for  any  sub-class  or  variety 
of  A  (or  for  A  in  any  set  of  external  cuncumstances)  which  were  not 
included  in  the  average.    It  must  be  added,  that  W6  can  oioly  guide 
ourselves  by  the  proposition.  Nine  out  of  .every  ten  A  are  B,  in  oases 
of  which  we  know  nothing  except  that  ^ey  fall  within  the  class  A. 
For  if  we  know,  of  any  particular  instance  i,  not  oply  t)iat  it  fitlb 
under  A,  but  to  what  i^ecies  or  variety  of  A  it  beiongSt  we  shall 
generally  err  in  applying  to  i  the  average  struck  for  the  whole  gemia, 
Irom  whidi  the  average  corresponding  to  that  species  alone  would*  in 
all  probability,  materially  difier.    And  so  if  t ,  instead  of  being  a  par- 
ticular sort  ot  instance,  is  an  instance  known  to  be  under  the  influence 
of  a  particular  set  of  circumstances.     The  presumption  drawn  fiK)m 
the  numerical  proportions  in  the  whole  genus  would  prcbably,  in  sudi 
a  case,  only  mislead.    A  general  average  should  only  be  ^jpplied  to  a^ 
case  which  is  neither  known,  nor  can  be  presumed,  to  be  other  than  an  ^ 
average  case.    Such  averages,  therefore,  are  coomionly  gf  little  use 
for  the  practical  guidance  of  any  afifairs  but  those  which  concern  large 
numbers.    Tables  of  the  chances  of  life  are  useful  to  insurance  officest 
but  they  go  a  very  little  way  towards  informing  any  one  of  the  obaacea 
of  his  own  life,  or  any  other  life  in  which  he  is  interested*  since  ahnost 
every  life  is  either  better  or  worse  than  the  average.    Such  avfo^agm 
can  only  be  considei'ed  as  supplying  the  first  term  in  a  series  of  ap- 
proximations; the  subsequent  terms  proceeding  upon  an  apprecia^ioa 
of  the  circumsU^nces  belonging  to  the  particular  case. 

§  6.  From  t)ie  application  of  a  single  approximate  generalization  to 
individual  cs)ses,  we  proceed  to  the  appli^^oQ  of  two  or  more  of  them 
together  to  the  same  case. 

when  9  judgment  applied  to  an  individual  instance  is  grounded 
upon  two  approximate  generalizations  taken  in  conjunction,  the  prop- 
ositions may  co6perate  towards  the  result  in  two  different  ways,  in 
the  one,  each  proposition  is  separately  applicable  to  the  case  in  hand, 
and  our  object  in  combining  them  is  to  ^ve  to  the  conclusion  in  that 
particular  case  the  double  probability  arismg  from  the  two  propositions 
separately.  This  may  be  called  joining  two  probabilities  by  way  of 
Addition;  and  the  result  is  a  probability  gpreater  than  either.  Tba 
other  mode  is,  when  only  one  ox  the  propositions  is  directly  applicable 
to  the  case,  the  second  being  only  applicable  to  it  i)y  virtue  of  the 
application  of  the  first  This  is  joining  two  probabilitifis  by  W9y  of 
Deduction ;  the  result  of  which  is  a  less  probaoiUi^  than  eifthier.     The 
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Me  of  tiio  firA  arginnent  is,  Ifest  A  Hre  B^  most  C  are  B;  Mb 
tttmg  is  both  aq  A  and  a  C ;  iBeref^  it  id  probably  a  B.  Tke  type 
of  &0  aecond  is.  Moat  A  are  B ;  moat  0  are  A ;  this  is  a  C  ;^  therefore 
it  is  probably  an  A,  therefore  k  is  probably  a  B;  The  first  is  eicem- 
pMeid  when  we  prove  a  fact  by  me  testimony  of  two  linconnected 
witnesaes ;  the  second,  when  we  adduce  only  the  testimony  of  one 
witness  that  he  has  heard  the  thing  assented  by  another.  Or  again,  in 
the  first  mode  it  may  be  argvsed  that  the  sk^cnsed  committed  the  crime, 
because  he  concealed  himself,  and  because  his  clothes  n^re  stained 
mkh  blood ;  in  die  seidond,  that  he  committed  it  because  he  washed  or 
burnt  his  dothes,  which  is  supposed  to  r^mdekr  ft  ^ifobablis  that  they 
were  stained  with  Mood.  Instead  only  of  t#o  links,  as  in  these 
instaaoea,  we  Aiay  Soppose  chahui  of  any  length.  A  diain  of  the 
former  kind  was  termea  by  Mt.  Betftham^  a  set^corroborattre  chain 
of  OYidence;  dfe  Sec6nd,' a  self^infinnalhre  chaita. 

When  approximate  gene^alisationa  arejoine<iby  #ay  6f  addition,  it 

is  easily  ^n  fltom  the  theoty  of  proba(bilm^  laSd  do#A  ih  a  fbrmer 

cha]^ter,  in  what  manner  each  of  them  adds  to  the  probability  of  a  c6h- 

dnsion  wUbfa  has  the  waarrahit  of  (h^m  aH.  If  tWo  6f  6very  diree  A  are  B, 

ami  tinee  of  every  fonr  C  are  B,>  the  probiibifiCy  that  aomediing^  which* 

is  both  an  A  and  a  C  is  a  B,  v^h  be  more  l£an  two  in'  i3itee,  of  than 

thoree  in  four.    Of  every  t#elve  thtiiga  Which  are  A,  all  except  fotir 

are  B«  by  the  supposition ;  and  if  the  whole  twelve,  dnd  consequently 

those  four,  have  tne  chairdcters  of  0  likewise,  three  mofe  ydU  be  B  on 

that^round.     Thefefi>re,  out  of  twelve  which  Sire  both  A  and  O,  eleven 

are  B«     To  state  the  argument  in  aliother  Way ;  a  thinr  which  is  both 

A  and  C,  but  Which  is  not  B,  is  found  in  only  one  of  dltee  secdons 

of  die  class  A,  and  in  only  one  of  four  sections  of  die  class  C ;  but  this 

finirth  of  O  being  spread  over  die  whole  of  A  indiscriminately,  only 

ooe*t3i]Td  part  of  it  (or  otte-twelfth  of  die  whole  number)  belongs  to  die 

third  aecdon  of  A ;  there^re  a  thing  which  is  not  B  occurs  only  once, 

.  among-  twelve  things  which  are  bodi  A  and  O.     The  argument  would, 

in  thef  language  of  the  doctrine  of  chances,  be  thus  expressed : — the 

chance  that  an  A  is  not  B  is  1,  the  chance  that  a  C  is  not  B  is  |,  hence 

if  die  tiling  be  both  an  A  and  a  C  die  chance  is  |  of  (  =t:  i^. 

This  argomeAt  presupposes  (as  the  reader  i;nll'  doubdess  have  re- 
mrked)  that  the  probabiuddi  arising  from  A  and  C  are  independent 
of  one  another.  There  must  not  be  any  such  connexion  between  A 
and  Cf  diat  when  a  thing  bskmgs  to  the  one  class  it  wiH  therefore 
betong;^  to  thei  other,  or  even  have  a  greater  chance  of  doing  so.  Else 
the  fourth  secdon  of  C,  instead  of  being  equally  distributed  over  the 
three  sectioiis  of  A,  vA^  be  (Unn^sed  in  greater  pr6pordon,  or  6ven 
wfaoHjr^  in  the  third  section ;  in  wnich  last  case  die  probability  arising 
firom  A.  and  C  together  \vould  be^  lio' greater  than  that  arising  fixmi  A 


Wlie«k  approximate  genendizadons  are  joined  together  m  the  other 

^  r,  dMt  of  deducdon,  the  degree  of  probabiHthr  ot  die  inference,  in- 

€>£  inereasittg,  diminishes  at  each  step.     From  two  such  prem* 

10  JMost  A  are  B,  Most  B  are  O,  we  cannot  with  certainty  conclude 

that  even  a  single  A  is  C ;  for  the  whole  of  the  pordon  of  A  which  in 
ftlls  under  B,  may,  perha|p8,  be  comprised  in  dm  etceptioikal 
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pflfft  of  it.  Still,  the  two  propontioiiB  in  queetion  afford  an  appreciable 
probability  that  any  given  A  is  C,  provided  the  average,  on  which  the 
second  pioposition  is  grounded,  was  taken  fairly  with  reference  to  the 
firsts  provided  the  proposition  Most  B  are  C  was  arrived  at  in  a  man- 
ner leaving  no-suspicion  that  the  probability  arising  &om  it  is  other- 
wise than  fairly  distributed  over  the  section  of  B  i^ich  belongs  to  A. 
For  although  the  instances  which  are  A  may  be  all  in  the  minority, 
they  may,  also,  be  all  in  the  majority ;  and  the  one  possibility  is  to  be 
set  against  the  other.  On  the  whole,  the  probability  arising  fivm  the 
two  propositions  taken  together  will  be  correctly  measured  by  the 
probability  arisinff  from  the  one,  abated  in  the  ratio  of  that  arising 
n'om  the  other.  If  nine  out  of  ten  Swedes  have  light  hair,  and  eisht 
out  of  nine  inhabitants  of  Stockholm  are  Swedes,  the  probabihty 
arising  from  these  two  propositions,  that  any  given  inhabitant  of  Stock- 
holm IS  light-haired,  will  amount  to  eight  in  ten ;  although  it  is  rigor- 
ously possible  (however  improbable)  that  the  whoje  Swedish  popula- 
lation  of  Stockiiolm  may  belong  to  uat  tenth  section  of  the  people  of 
Sweden  who  are  an  exception  to  the  rest. 

If  the  premisses  are  known  to  be  true  not  of  a  bare  majority,  but  of 
nearly  the  whole,  of  their  respective  subjects,  we  may  go  on  joining 
one  such  proposition  to  another  for  several  steps,  before  we  reach  a 
conclusion  not  presumably  true  even  of  a  majority.     The  error  of  the 
conclusion  will  amount  to  the  agg^gate  of  the  errors  of  all  the  prem- 
isses.    Let  the  proposition.  Most  A  are  B,  be  true  of  nine  in  ten ;  Most 
B  are  C,  of  eight  in  nine :  then  not  only  will  one  A  in  ten  not  be  C, 
because  not  fi,  but  even  of  the  nine-tenths  which  are  B,  only  eight- 
ninths  will  be  C :  that  is,  the  cases  of  A  which  are  C  vrill  be  only 
i  of  1^,  or  four-£fUi8.     Let  us  now  add  Most  C  are  D,  and  suppose 
diis  to  be  true  of  seven  cases  out  of  eight ;  the  proportion  of  A  wmch 
is  D  will  be  only  ^  of  |  of  y  j,  or  ^.  Thus  the  probability  progressively 
dwindles.     The  experience,  however,  on  which  pur  approximate  gen- 
eralizations are  erounded,,  has  so  rarely  been  subjectea  to,  or  admitB  of, 
accurate  numerical  estimation,  that  we  cannot  in  ^neral  apply  any 
measurement  to  the  diminution  of  probability  which  takes  place  at 
each  illation;  but  must  be  content  with  remembering  that  it  does 
diminish  at  every  step,  and  that  unless  the  premisses  approach  very 
nearly  indeed  to  being  universal  truths,  the  conclusion  after  a  very  few 
steps  is  worth  nothing.    A  hearsay  o{  a  hearsay,  or  an  argument  from 
presumptive  evidence  depending  not  upon  immediate  marks  but  upon 
marks  of  marks,  is  worthless  at  a  very  few  removes  from  the  font  stage. 

§  7.  There  are,  however,  two  cases  in  which  reasonings  depending 
upon  approximate  generalizadons  may  be  carried  to  anv  leneth  we 
please  mth  as  much  assurance,  and  are  as  strictly  scientific,  as  if  they 
were  composed  of  universal  laws  of  nature.  Both  these  cases  are  ex- 
ceptions of  the  sort  which  are  currently  said  to  prove  the  rule.  The 
approximate  generalizations  are  as  suitable,  in  the  Cases  in  question, 
for  purposes  of  ratiocination,  as  if  they  were  complete  generahzations, 
because  they  are  capable  of  being  transformed  into  ccnnplete  general- 
izations exactly  eqmvalent. 

First :  If  the  approximate  generalization  is  of  the  class  in  which  our 
reason  for  stopping  at  the  approximation  is  not  the  impossibility,  but 
only  the  inconvemence,  of  gomg  further ;  if  we  are^cognizant  of  tKe 
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diaraoter  whicb  distinguiBhes  the  casefl  that  accord  with  the  generali- 
sation from  thoae  which  are  exceptions  to  it ;  we  may  then  substitute, 
for  the  approximate  proposition,  an  universal  pn^Hisition  with  a  pron 
viso.  The  proposition,  Most  persons  who  have  uncontrolled  power 
employ  it  ill,  is  a  generalization  of  this  class,  and  may  be  transformed 
into  the  foUowinff : — AU  persons  who  have  uncontrolled  power  employ 
it  ill,  provided  mey  are  not  persons  of  unusual  strength  of  judgment 
and  wiU,  and  con&med  habits  of  virtue.  The  proposition,  carrying 
the  hypothesis  or  proviso  with  it,  may  then  be  dealt  with  no  longer  aft 
an  approximate,  out  as  an  universal  propoBition;  and  to  whatever 
number  of  steps  the  reasoning  may  reach^  the  hypodiesis,  being  carried 
forward  tO  the  conclusion,  wul  exactly  indicate  how  far  diat  conclusion 
is  frt>m  being  applicable  universally.  If  in  the  course  of  the  argument 
other  approximate  generalizations  areihtroduced,  each  of  them  being 
in  like  manner  expressed  as  an  universal  proposition  with  a  condition 
annexed,  the  sum  of  all  the  conditi,ons  will  appear  at  the  end  as  the 
sum  of  ^  the  errors  which  afiect  the  conclusion.  Thus,  to  the  propo- 
sition last  cited,  let  us  add  the  following : — ^AH  absolute  monarchis  have 
uncontrolled  power,  unless  their  position  is  such  that  they  need  the 
active  support  of  their  subjects  (as  was  the  case  with  Queen  Elizabeth, 
Frederick  of  Prussia,  and  others).  Combining  these  two  propositions 
we  can  deduce  from  them  an  universal  conclusion,  which  will  be  sub- 
ject to  both  the  hypotheses  in  the  premisses :  All  absolute  monarchs 
enmloy  their  power  ill,  unless  their  position  makes  them  need  the 
ai^ve  support  of  their  subjects,  or  unUss  they  are  persons  of  unusual 
strength  of  judgment  and  will,  and  confirmed  habits  of  virtue.  It  is  of 
no  consequence  how  rapidly  the  errors  in  our  premisses  accumulate, 
if  "we  are  able  in  this  manner  to  record  each  error,  and  keep  an  account 
of  the  aggregate  as  it  swells  up* 

SeconSy :  there  is  a  case  in  which  approximate  propositions,  even 
without  our  taking  note  of  the  conditions  under  vrhich  they  are  not 
true  of  individual  cases,  are  yet,  for  the  purposes  of  science,  universal 
ones ;  namely,  in  the  scientific  inquiries  which  relate  to  the  properties 
not  of  individuals,  but  of  multitudes.     Theprincipal  of  these  is  the 
science  of  politics,  or  of  human  society.     This  science  is  principally 
concerned  with  the  actions  not  of  solitary  individuals,  l)ut  of  masses ; 
with  the  fortunes  not  of  single  persons,,  but  of  communities.     For  the 
statesman,  therefore,  it  is  genez^ly  enough  to  know  that  mast  persons 
act  or  are  acted  upon  in  a  particular  way ;  since  his  speculations  and 
his  practical  arrangements  refer  almost  exclusively  to  cases  in  which 
the  "vrhole  community,  or  some  large  portion  of  it,  is  acted  upon  at 
once,  and  in  which,  therefore,  what  is  done  or  felt  by  most  persons 
determines  the  result  produced  by  or  upon  the  body  at  large.    He  can 
get  on  well  enough  with  approximate  generalizations  on  human  nature, 
aince  -what  is  true  approximately  of  all  individuals  is  true  absolutely  of 
all  masses.     And  even  when  the  operations  of  individual  men  have  a 
part   to  play  in  his  deductions,  as  when  he  is  reasoning  of  kings,  op 
other   single  rulers,  still  as  he  is  providing  for  indefinite  duration,  in- 
volvings an  indefinite  succession  of^such  individuals,  he  must  in  general 
both  reason  and  act  as  if  what  is  true  of  most  persons  were  true  of  alL* 
The   two  kinds  of  consideradons  above  adduced  are  a  sufficient 
lefiitation  of  the  popular  error,  that  speculations  on  society  and  govern- 
ment, as  resting  upon  merely  probable  evidence,  must  be  inferior  in 
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eertainty  and  Mientific  accuracy  to  the  condttBiopa  of  what  are  called 
the  exact  sciences,  and  leas  to  be  relied  upon  in  practice.  There  ire 
reasons  enough  why  the  moral  sciences  must  remain  inferior  to  at  least 
the  more  pexfect  of  the  physical ;  why  the  laws  of  their  mora  compli- 
cated phenomena  cannot  be  so  completely  deciphered,  nor  the  pW 
nomena  predicted  witi^  the  same  degree  of  assurance.  But  thou^  wo 
cannot  attain  to  so  many  truths,  there  is  no  reason  that  thoae  we  can 
attain  should  deserve  lees  reliance^  or  have  less  of  a  scientific  character. 
Of  this  t<^ic,  however,  we  shall  treat  more  systematically  in  the  con« 
duding  Bool^  to  which  place  any  further  conndaration  cJT  it  must  he 
dafemed. 


CHAPTER  XXIV^ 

op  TBB  SBMAOfOrG  LAWS  OP  KATUU. 

§  1.  Ik  the  First  Book  we  found  t£at  all  the  assertiaiia  which  can  be 
conveyed  by  language,  express  some  one  or  more  of  five  diffierent 
things:  Existence;  Order  in  Place;  Order  in  Time;  Oausatioa;  and 
Besemblance.*  Of  these.  Causation,  in  our  view  of  tlie  subject,  not 
'  beine  fundamentally  diflferent  firom  Order  in  Time,  the  £we  apeciea  of 
poesSile  assertions  are  reduced  to  four.  The  pxoposiiitioiia  wincfa  affirm 
Order  in  Time,  in  either  of  its  two  modes,  Coexistence  and  Suecessian, 
hsvte  formed,  thus  far,  the  subject  of  the  present  Book.  And  we  have 
now  concluded  the  exposition,  so  far  as  it  fiiUs  witlmi  the  Hmita 
assigned  to  this  work,  of  the  nature  of  the  evidence  on  whidi  these 
propositions  rest,  and  the  processes  of  investigalion  by  which  they  ate 
discovered  and  proved.  There  remain  three  classes  of  fiMts:  Exist- 
ence, Order  in  Place,  and  Resemblance ;  in  regard  to  v?liick  the  same 
questions  axe  now  to  be  resolved. 

Regarding  the  first  of  these^  very  little  needs  be  said.     Existence  in 
genera],  is  a  subject  not  tat  our  science,  but  for  the  higher  naelaphyBics. 
To  determine  what  things  can  be  recessed  as  really  existing,  inde- 
pendently of  ouf  own  sensible  or  oi^er  uapressions,  and  in  what  mean- 
ing the  term  is»  in  that  case,  predicated  of  them,  belongs  to  the  con- 
sideration of  '*  Things  in  themselves,''  from  whidk^  thnm^oa^  this 
.  work,  we  have  as  much  as  possible  kept  nIoeC     Existeaee,  so  &r  as 
1  Logic  is  concerned  about  it,  hiss  reference  only  to  phenonaeim ;  to  actual, 
ev  possible,  states  of  external  or  internal  eonseiousneas.  In  onaraelifes  or 
otbers.    Fec^lmgs  of  sensitive  beings,  or  peasibBities  €ii  bavdng  sudi 
iai^gs,  are  the  only  things  the  existence  of  whi^  can  he  a  anibiect  of 
losical  indiictio%  because  the  only  things  of  which  the  exieteoce  in 
individual  cases  can  be  a  aubjeet  <»  experience. 

It  is  true  that  a  thinff  is  said  by  us  to  exist,  even  when  it  ia  absent* 
and  therefere  is  not  and  cannot  be  perceived.  But  even  tken^  its  ^^kt- 
ence  is  to  us  only  another  word  for  our  oonviction  that  we  thould  per- 
eeive  it  on  a  oeitain  si^position;  if  we  wece  placed  m  tibe  needful 

• 
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cin^uioalBiiCM  of  tiaie  and  place,  and  endowed  wifli  the  needfiil  pcdiM-> 
tioa  of  orauifl.  My  belief  that  die  Brnpennr  of  China  euts,  is  aimplj 
flfty  beliefthat  if  I  were  transpoited  to  die  imperial  palace,  or  aome 
cdux  locality  in  Peldn,  I  ahoiud  see  him.  My  belief  that  JqHob  Ck* 
sar  existed,  is  my  belief  that  I  shoold  have  seen  him  if  I  had  been  porea^ 
ent  in  die  field  of  Phanalia^  or  in  die  senate-house  at  Rdme.  Wlken 
I  behere  that  stazs  exist  berond  die  utmost  range  of  my  'visioHi  dxiuxh; 
assisted  by  the  most  poweiml  telescopes  yet  invented,  my  belief  piulo^ 
sopfaicallj  expressed,  is,  dut  with  still  better  telescopes,  if  such  existed^ 
I  eonid  see  them^  or  that  ttey  may  be  perceived  by  beings  less  remote 
from  diem  in  apace,  or  whose  capacides  of  perception  are  superior  t« 


The  existence,  dierefbrer,  of  a  phenomenon,  is  but  another  w^ord  ior 
its  beiag  perceived,  or  for  the  mierred  possibility  of  perceiving  it. 
When  die  phenomenon  is  wkldn  die  range  of  present  ooservation,  by 
present  observadon  we  assure  oisrselves  of  its  existence ;  when  it  i» 
beyond  that  range,  and  is,  therefore,  said  to  be  absent^  we  infer  ile 
exiatence  firom  mnks  or  evidences.  But  what  can  diese  evidences  be? 
Odier  phenomena;  aaoeztained  by  inductioti  to  be  connected  mth  die 
flveo  phenomenon,  either  in  the  way  of  succession  6t  of  coexistence. 
The  simple  existence,  therefore,  of  an  individual  phenomenon,  whe* 
not  direcdy  perceived,  is  inlerKed  from  some  iaducdve  law  of  succes* 
lion  or  coexistence:  and  is  consequently  not  amenable  to  any  peculiar 
indacdve  prin^ples.  We  prove  the  existence  oi  a  thing,  by  pityving  that 
it  is  connected  oy  saccession  or  coexistence  with  some  known  thing. 

With  respect  to  gfineral  prepositions  of  this  class,  that  is,  which  aflum 
die  bore  fact  of  existence,  they  have  a  pecufiarity  which  renders  the 
logical  treatment  of  diem  a  very  easy  matter ;  they  are  generalizations 
which  are  sufficiendy  proved  by  a  single  instance.  That  ghosts,  or 
nnicoms,  or  sea*serpents  exist,  would  be  fully  established  if  it  could 
be  ascertained  posidvely  that  such  things  had  been  even  once  seen. 
Whatever  has  once  happened,  is  capable  of  happening  again ;  the  only 
qneedon  relates  to  the  conations  under  which  it  happens. 

So  &tj.  therefore,  as  relates  to  simple  existence,  the  Inductive  Logie 
baa  no  kaets  to  untie.  And  we  may  proceed  to  the  remaining  two  of 
the  great  classes  into  which  iacta  have  been  divided ;  Reaembltmce,  and 
Otader  in  Space. 

(  2.  Resemblance  and  its  opposite,  except  in  the.  case  in  which  they 

aaaame  the  nansMS  of  Equality  and  Inequality,  are  seldom  regarded  aa 

obfaets  of  science ;  they  are  supposed  to  be  perceived  by  simple  appro* 

JscsnaioB ;  by  merely  applying  our  senses  or  diracdng  our  attention  ta 

tlie  two  ob|ecls  at  once^  or  in  immediate  succession*    And  (his  simul- 

taaeens  or  virtually  simukanoous  applicadon  of  our  faculities  to  the  two 

dizaga  which  aro  to  be  compared,  does  necessarily  constitute  the  uld-* 

wimtn  appealy  whmremw  sacb  applicaddo  is  pracdcable.    But  in  most 

caaea,  it  is  not  practicable  :  the  objects  cannot  be  brought  so  closely 

toother  that  the  feelinff  of  their  resemblance  (at  least  a  complete  feel- 

iiMT  o€  it)  dbrecdy  arises  m  the  mind.    We  can  only  compare  each  of  them- 

-wtth  some  third  olject  capable  of  being  transported  from  one  to  the  odier* 

Ax^  besides,  even  when  the  objects  can  be  brought  into  immediate 

juxtaposidon,  their  resemblance  or  difference  is  but  imperfectly  known 

to  oa  unless  we  have  compared  them  minutely,  part  by  part.    Undl 

Zz 
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thiB  has  been  done,  things  in  reality  very  disBimikr  often  appear  nndw- 
gaisbably  alike.  Two  lines  of  yery  unequal  length  will  appear  about 
equal  when  lying  in  diffeirent  directions ;  but  place  them  parallel,  with 
their  further  extremitfes  even,  and  ifyou  look  at  the  nearer  extremitioB, 
their  inequality  becomes  a  matter  of  direct  perception. 

To  ascertain  whether,  and  in  what,  two  pnenomena  resemble  or  dif- 
fer, is  not  always,  therefore,  so  easy  a  diing  as  it  might  at^firat  appear. 
When  the  two  cannot  be  brought  into  juxtaposition,  or  not  so  diat  the 
obserrer  is  able  to  compare  their  several  parts  in  detail,  he  must  em* 
ploy  the  indirect  means  of  reasoning  and  general  propositions.  When 
we  cannot  bring  two  straight  lines  together,  to  determine  whether  they 
are  equal,  we  do  it  by  the  physical  aid  Of  a  foot  rule  applied  first  to 
one  and  then  to  the  other,  ana  the  logical  aid  of  the  general  proposition 
or  formula,  "  Things  which  are  equu  to  the  same  thine  are  equal  to 
one  another."  The  comparison  of  two  things  through  tne'  intervention 
of  a  third  thing,  when  their  direct  comparison  is  impossible,  is  the  a^ 
propriate  scientific  process  £ar  ascertaining  resemblances  and  dissimi- 
larities, and  is  the  sum  total  of  what  Logic  has  to  teach  on  the  subject 

An  undue  extension  of  these  views  induced   Locke  to  consider 
reasoning  itself  as  nothing  but  the  comparison  of  two  ideas  through 
the  medium  of  a  third,  and  knowledge  as  the  percepdon  of  the  agree- 
ment or  disag^ement  of  two  ideas :   doctrines  which  tlie  ConoiUac 
school  blindy  adopted,  without  the  qualifications  and  distinctions  with 
which  they  were   studiously  guarded   by  their   illnstriouB   author. 
Where,  indeed,  the  agreement  or  disagreement  (otherwise  called  re- 
semblance or  dissimilarity)  of  any  two  things  is  the  verf  matter  to  be 
determined,  as  is  the  case  particularly  in  the  sciences  of  quantity  and 
extension,  there  the  process  by  which  a  solution,  if  not  attainable  by 
direct  perception,  must  be  indirectly  sought,  consists  in  companng 
these  two  things  tfaroueh  the  medium  of  a  third.     But  this  is  fiff  firom 
being  true  of  all  inquiries.    The  knowledge  that  bodies  fall  to  the 
ground  is  not  a  perception  of  agreement  or  disagreement,  but  of  a 
series  of  physical  occurrences,  a  succession  of  sensations.     Locke's  defi- 
nitions orknowledgre  and  of  reasoning  required  to  be  limited  to  our 
knowledge  of,  and  reasoning  about,  Kesemblances.     Nor,  even  when 
thus  restricted,  are  the  propositions  strictly  correct;  since  the  com- 
parison is  not  made,  as  he  represents,  between  the  ideas  of  the  two 
phenomena,  but  between  the  phenomena  themselves.     This  mistake 
has  been  pointed  out  in  an  earlier  part  of  our  inquiry,*  and  we  traced 
it  to  an  imperfect  conception  of  what  takes  place  in    matliematics, 
where  very  often  the  comparison  is  really  maae  between  the  ideaSt 
without  any  appeal  to  the  outward  senses ;  only,  however,  because  in 
mathematics  a  comparison  of  the  ideas  is  strictly  equivalent  to  a  com- 

? arisen  of  the  phenomena  themselves.  Where,  as  m  the  c^ase  of  num- 
ers,  lines,  and  figures,  our  idea  of  an  object  is  a  complete  picture  of 
the  object,  so  ^  as  respects  the  matter  in  hand ;  we  can  of  course 
learn  from  the  picture,  whatever  could  be  learnt  firom  the  object  itself 
by  mere  contemplation  of  it  as  it  exists  at  the  particular  instant  when 
the  picture  is  taken.  No  mere  contemplation  of  gunpoivder  would 
ever  teach  us  that  a  spark  would  make  it  explode,  nor,  consequently, 
would  the  contemplation  of  the  idea  of  gunpowder  do  so  :  but  the  mexe 

•  Sapra,  pp.  50, 15C 
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cootemplalioii  of  a  straight  line  Bhows  tbat  it  cannot  inclose  a  space , 
accordingly  the  contemplation  of  the  idea  of  it  will  show  the  same* 
What  takes  place  in  mathemiatics  is  thus  no  argument  that  the  com- 
parison is  between  the  ideas  only.  It  is  always,  either  indirectly  or 
directly,  a  comparison  of  the  phenomena. 

In  cases  in  miich  we  cannot  bring  the  phenomena  to  the  test  of  direct 
inspection  at  all,  or  not  in  a  matter  sufficiently  precise,  but  must  judge 
of  their  resemblance  by  inference  from  other  resemblances  or  dissim- 
ilarities more  accessible  to  observation,  we  of  course  recjuire,  as  in  all 
cases  of  ratiocination,  greneralizations  or  formulas  apphcable  to  th^ 
auhject  We  must  reason  from  laws  of  nature ;  from  the  uniformities 
which  are  obserrable  in  the  fact  of  Ukeness  or  unlikeness* 

§  3.    Of  these  laws  or  uniformities,  the  most  comprehensive  are 
those  supplied  by  mathematics ;  the  axioms  relating  to  equahty,  ine* 
quality,  and  proportionality,  and  the  various  theorems  thereon  founded* 
And  Uiese  are  the  only  I^aws  of  Resemblance  "which  require  to  be,  or 
which  can  be,  treated  apart.    It  is  true  there  are  innumerable  ofher 
theorems  which  affirm  resemblances  among  phenomena ;  as  that  the 
angle  of  the  reflexion  ef  light  is  ^j^imi/  to  it  sangle  of  incidence  (equality 
being  merely  exact  resemblance  in  magijitude)^    Again,  that  the 
heavenly  bodies  describe  e^[ual  areas  in  equal  times ;  and  that  their 
periods  of  revolution  axe  propartumal  (another  species  of  resemblance) 
to  the  aesquiplicate  powers  of  their  distances  fit>m  the  centre  of  force. 
These  and  similar  propositions  affirm  resemblances,  of  the  same  nature 
with  those  asserted  in  the  theorems  of  mathematics :  but  the  distinction 
13,  that  the  propositions  of  mathematics  are  true  of  aU  phenomena 
whatever,  or  at  least  without  distinction  of  origin ;  while  the  truths  in 
question  are  affirmed  only  of  special  phenomena,  which  originate  in  a 
certain  way ;  and  the  equalities,  proportionalities,  or  other  resemblanceSi 
which  exist  between  such  phenomena,  must  necessarily  be  either  de* 
rired  firomt  or  identical  wiui,  the  law  of  their  origin— <-the  law  of  caus- 
ation on  which  they  depend.     The  equality  of  the  areas  described  bv  * 
the  planets,  is  derived  from  the  laws  of  the  causes ;  and,  until  its  den- 
vation  'Wbb  shown,  it  was  an  empirical  law.     The  equality  of  the  angles 
of  reflexion  and  incidence  is  identical  with  the  law  of  the  cause ;  for 
the  canse  is  the  incidence  of  a  ray  of  light  upon  a  reflecting  surface^ 
and  the  eenality  in  question  is  the  very  law  according  to  which  that 
eaose  paoauces  its  effects.    This  class,  therefore,  of  me  uniformities 
of  resemblance  between  phenomena,  is  inseparable,  in  fiict  and  in 
thought,  from  the  laws  of  the  production  of  those  phenomena ;  and  the 
principles  oi  induction  applicable  to  them  are  no  other  than'  those 
of  which  vre  have  treated  in  the  preceding  chapters  of  this  Book. 
It  is  otherwise  vrith  the  truths  g£  mathematics.     The  laws  of  equality 
and  inequali^  between  spaces,  or  between  numbers,  have  no  connexion 
with  laivs  of  causation.     That  the  angle  of  reflexion  is  equal  to  the 
Migltfi  oF  incidence  is  a  statement  of  the  mode  of  action  of  a  particular 
caose  ;    hut  that  when  two  straight  lines  intersect  each  other  the  oppo- 
site syygles  are  equal,  is  true  of  all  such  lilies  and  angles,  by  whatever 
cause  produced.     That  the  squares  of  the  periodic  times  of  the  planets 
are  proportional  to  the  cubes  of  their  distances  from  the  sun,  is  an 
uniformity  derived  from  the  laws  of  the  causes  which  produce  the 
planetary  motions,  namely,  Uie  central  and  the  tMigentiiu  force  $  but 
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that  die  sqnixs  of  any  ftuiaber  is  lour  tlmeft  tke  aquare  of  Intf  tlho 
BHiDber,  18  true  iadependently  b£  any  6aiu6.  The  only  lawa  of  redein*- 
blancOf  therefbi^,  which  we  are  csJled  upon  to  ooosider  indepeniletitly 
of  cattaatioa  belong  to  ^e  prdvince  of  mathematics. 

§  4.  The  same  than^  10  evident  with  reaped  to  the  otily  remaining 
one  of  our  fite  ..categenes,  Ofder  in  Place.  The  order  in  place,  of  the 
effiscts  of  a  caoaeg  is  (like  everydiilig  else  belonging  to  the  effectfl)  a 
oonaeqnence  of  the  laws  of  that  cause.  The  order  m  place,  or,  as  we 
hare  termed  it,  the  coUocation,  of  the  primerral  causes  is  (as  weU  as 
their  resemblsxice)  in  each  infttance  an  ultimate  hct,  in  which  no  laws 
or  uniformities  are  traceable.  The>  only  remaining  general  propo- 
sitions respecting  order  in  place,  and  the  only  ones  which  have  nothmg 
to  do  with,  caosatian,  are  some  c^  the  truths  odT  geometry ;  laws  through 
which  we  are  able,  from  the  order  in  place  of  certain  points,  HneSf  or 

r;es,  to  infer  the  order  in  place  of  otlhers  which  are  connected  with 
fenner  in  sonw  known  mode ;  tfjStib  independently  of  the  partie- 
olar  nature  of  those  points,  lines,  or  spaces,  in  any  other  respect  than 
position  or  magnitude,  as  wefl  as  independently  of  the  physical  eanse 
from  which  in  any  particular  case  they  happen  to  deme  tl^ir  origin. 

It  thus  appears  that  mathematics  is  the  only  departmem  of  science 
into  the  Methods  of  which  it  still  remains  to  inquire.    And  there  is  the 
less  necessity  that  this  inquiry  should  occupy  us  longy  as  we  have  akeady 
in  the  second  Book,  made  considerable  progpress  in  it    We  there  re* 
marked,  that  the  directly  inducdve  trudis  of  mathematics  stre  few  in 
number ;  consisting  of  die  astioms,  together  withr  certain  propositions 
concerning  etistence,  tacitly  involved  in  most  of  the  so-ciAed  defi- 
nitions.   And  we  proved,  at'  such  length  as  makes  any  retam  to  the 
J  subject  altogether  superfluous,-  that  these  original  premisses,  feom 
'  which  the  remaining  tntths  of  tbe  science  are  deduced,  are,  notwitlH 
standing  all  appearances  to  the  ooittnay,  results  of  observation  and  ex- 
perience ;  founded,  in  short,  on  the  evidence  of  die  senses.      That 
things  equfd  to  the  same  thing  are  equal  to  another,  or  that  two  straight 
lines  whidi  have  once  intersected  with  one  another  continue  to  divergi^ 
are  inductive  truths ;  readng  indeed,  like  the  law  of  universal  eansatioii, 
oidy  upon  'mdta.c^<m  per  mumerctUomm  nmjdicam  ;  upon  the  feet  that 
they  have  been  perpetually  found  true  and  never  onoe  fidsB.     But  as 
we  have  seen  in  a  recent  chapter  that  this  evidence,  in  the  ease  of  u 
law  so  completely  umversal  as  die  law  of  causation,  amounts  ta  die 
fullest  proof  attainable  by  die  himwB  fecidties,  so  is  tins  even  mora 
evidently  true  of  the  general  propositions  tk>'  which  wis  are  now  ad- 
verting ;  because,  ss  a  perceptaoa  of  their  tiuth  in  any  mdividtml  oaae 
whatever,  requires  onfy  the  simple  aet  of  lookinff  at  thi&  objects-  in  a. 
proper  position,  there  nevisr  eould  have  Been  ixt  uieir  case  (nvhat,  fetf  a 
long  p^odv  in  die  case'  of  the  law  of  cauBBtion,i  there  ii^ere)  inataacav 
which  -were  apparently,  thourii*  not  really,  ei^ceptiona  to  thmu;    ThiOir 
iafeUible  truth  was  rec'ogafaed  from  the  very  dawn  of  speculation-;  sndL 
as  their  extreme  feiniliarity  made  it  impossible  fer  the  mind  tereoneeivo 
the  objects  Under  any  other  Isiw^  they  were,  and  stilr  are,  geno-idly  con- 
sidered as  truths  recognized- by  their  own  evidenoe,  or  by  isstinet^ 

§:  5.  There  is  Somediing  which  seems*  to  x^qnird  exj^anadon,  in  tbo 
feet}  that  the  immense  m^tfude  of  truths  {a  mnltkndo' still  as  fer  feoixi. 
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heing  •xkausM  aa  eYer)  compzued  in  the  molibeiiitttieal  soieiicea,  ens 
be  eliciied  firoin  bo  small  a  nuniber  of  elementary  laws.  One  Boes  ael^ 
tt  fizBt,  how  it  is  that  theve  .can  be  room  for  8u<^  an  infinite  ?ariety  of 
true  propoeitions,  on  aabjeota  apparently  bo  limited. 

To  begin  with  the  Bcienoe  of  number.    The  elenientaiy  or  ultimate 

truths  of  tluB  science  are  the  common  aximna  ooncenung  equality, 

namely,  "  Thmga  which  are  equal  to  the  same  tUng  are  equal  to  one 

another,"  and  ^  Squala  added  to  equals  make  equu  Bums»"  (no  other 

aidoms  are  neceiaary,*)  together  with  the  definitioaB  ef  the  varioua 

BumbeiB.    Like  other  ao-oalled  definitioBB,  these  are  oon^NMed  o^  two 

things,  the  explanation  of  a  name  and  the  assettion  of  a  lact :  of  which 

the  latter  alone  tsan  fonn  a  first  principle  er  pvemiss  dT  a  scienee.    The 

fiiot  asserted  in  the  definition  of  a  number  is  a  j^ysical  fact.    Each  oi 

the  numbem  two,  three,  four,  &c,  denotes  phyaical  phenomena,  and 

connotes  a  physical  property  of  these  phenomena.    Two,  for  instance, 

denoCee-all  pam  of  thii^,  and  twelve  all  dozens  of  things,  connoting 

what  nmkes  them  paiss,  or  doaens ;  and  that  which  makes  them  so  is 

•oflEiething  physical ;  since  it  cannot  be  denied  that  two  apples  ,are 

^ysicaHy  oistinguiahable  fi^om  throe  apples,  two  hoxses  finam  one  horso, 

and  so  forth :  that  they  are  a  different  visible  and  tangible  phenomenon. 

I  am  not  undertakmg  to  say  what  the  difference  is;  it  is  enough  that 

there  is  a  difference  of.  which  the  senses  can  take  cognizance.    And 

akhough  an  hundred  and  two  horses  are  not  so  easily  distinguished 

from  an  hundred  and  three,  as  two  horBes  are  from  three— though  in 

most  positions  the  senses  do  not  perceive  any  diflference— -yet  they  may 

be  so  placed  that  a  difference  wiU  be  perceptible,  or  else  we  should 

never  have   distinguished   them,   and  given   them  different  names. 

Weiglit  is  confessedly  a  physical  property  of  things ;  yet  small  di^r- 

eneas  between  great  weights  are  as  imp^ceptible  to  the  senses  in  most 

situations,  as  small  differences  between  great  numbers ;  and  are  only 

put  in  evidence  by  placing  the  two  objects  in  a  peculiar  position, 

namely,  in  the  opposite  scales  of  a  delicate  balance. 

What,  then,  is  that  which  is  connoted  by  a  name  of  number  1  Of 
course  some  property  belonging  to  the  agglomeration  of  things  which 
we  eall  by  the  name ;  and  that  pn^er^  is,  the  ^characteristic  manner 
in  vrhich  the  agglomeration  ia  made  up  of,  and  may  be  separated  into, 
parts.  We  waU  endeavor  to  make  this  more  intelligible  by  a  few 
explanations. 

wheo  we  call  a  collection  of  objects  two^  tkree^  or  /our,  they 
are  not  two,  three,  or  four  in  the  abstract ;  they  are  two,  three,  or 
four  things  of  scmie  particular  kind ;  pebbles,  horses,  inches,  pounda 
weight.  What  .the  name  of  number  connotes  is,  the  manner  in 
single  objects  of  the  given  kind  must  be  put  together,  in  order 


*  Tbe  mziom,  "  Eqnab  sobtnoled  fron  eoiislt  lea^e  equtl  differencat,"  mftj  be  demoik* 
0tnted  from  the  two  azioiiu  in  the  text.  If  A  =  a,  and  B=6,  A~B=:e— 6.  For  if  not, 
let  A —  B  =a~6  +  e.  Then,  since  B  =6.  adding  equals  to  equals,  A  =  a  +  e.  But 
Ass*.     XberafoBScasa  +  c,  whichisabaoia. 

Thia  propositioa  having  been  demonstrated,  we  may,  b7  meana  of  it,  demonstiate  tha 
following :  "  If  equals  be  added  to  unequals,  the  sums  are  unequal.**  If  A  =  a  and  B 
not  =  6,  A  +  B  is  not  equal  a  +  6.  For  suppose  it  to  be  so.  Then,  since  A  =•  and  A  + 
B  ss  •  -H  &»  aubtncting  eqoala  from  eqnais,  8  =  6;  which  is  costrarj  to  the  hypothesis. 

So  asain*  it  may  be  proved  that  two  thinga,  one  of  which  is  equal  and  the  otner  unequal 
to  a  third  thing,  are  unequal  to  one  another.  If  A  =  a  and  A  not  =  B,  neither  ia  a  =  B. 
For  soppose  it  to  be  equal.  Then,  aince  Aa  a  and  a=  B,  and  aince  thinga  e^ual  to  ths 
■ne  tmnc  **^  sqoal  to  one  aaothor,  A  s  B;  which  ia  coiitiax|  to  the  bypctheaia. 
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lo  their  modee  of  fomiBtioii  fitmi  other  numben,  and  yet  ibat  tkoe 
ore  propoBitions  ivhich  are  true  of  all  numbera.  But  this  yery  paradox 
leads  to  the  real  principle  of  generalization  conoemiog  the  propeitiaa 
of  numbers.  Two  different  numbers  cannot  be  torrid  in  the  sama 
manner  from  the  same  numbers ;  but  they  may  be  formed  in  the  same 
manner  from  different  numbers ;  as  nine  is  formed  from  three  by  mul- 
tiplying it  into  itself,  and  sixteen  is  formed  from  four  by  the  same 
process.  Thus  there  arises  a  classificatioB  of  modes  of  formation,  or, 
m  the  languase  oommonly  us^  by  mathematicians,  a  classification  of 
Functions.  Any  number,  considered  as  formed  from  any  other  num* 
ber,  is  called  a  mnction  of  it;  and  there  are  as  many  kinds  of  functions 
as  there  are  modes  of  formation.  The  simple .  ronctions  are  by  no 
means  numerous,  most  functions  being  formed  by  the  cambiniitioa  of 
seyjoral  of  the  operations  which  fonn  simple  functions,  or  by  suocesaiye 
repetitions  of  some  one  of  those  operations.  The  simple  functionfi  of 
any  number  x  are  all  reducible  to  the  following  forms:  «+a,  x— a, 

a  a;,  —,  af ,  m/ — «  log.  x  (to  the  base  a),  and  the  same  expressions 

▼aried  by  putting  9  for  a  and  a  for  x,  whereyer  that  substitation  would 
aker  the  yaloe:  to  whidi  perhaps  we  ought  to  add  (with  M.  Comte) 
sin  X,  and  arc  (sin  =  x).  All  other  fonetions  of  x  are  formed  by 
putting  some  one  or  more  of  the  simple  fnnctietis  in  the  place  of  x 
or  a,  and  subjecting  them  to  the  same  elementary  operadons. 

In  order  to  carry  on  general  reasonings  on  the  subject  of  Functions, 
we  require  a  nomenclature  enabling  us  to  express  any  two  numbers 
by  names  which,  without  specifying  what  particular  numbers  they  are, 
shall  show  what  fonction  each  is  of  the  other ;  or,  in  other  words,  sball 
put  in  eyidence  their  mode  of  formation  from  one  another.  The  sys- 
tem of  ffeaeral  language  called  algebraical  notation  does  this,  llie 
expressions  a  and  a'+3  <»  denote,  the  <Mie  any  number,  the  other  the 
number  formed  from  it  in  a  particular  manner.  The  expressions 
a,  b,  »,  and  {a  -f  &)",  denote  any  three  numbers,  and  a  fourth  which  is 
formed  from  them  in  a  certain  mode. 

The  following  may  be  stated  as  the  general  problem  of  die  alge- 
braieal  calcuhis:  F  being  a  certain  function  of  a  giyen  number,  i»  ind 
what  fonction  F  will  be  of  any  function  ot  that  number.  For  example, 
a  binomial  a  +  ^  is  a  function  of  its  two  parts  a  and  b,  and  the  parts 
are,  in  their  turn,  functions  of  a  +  ^  •  now  (a  +  ^)"  is  a  certain  function 
of  the  binomial ;  what  fonction  wiB  this  be  of  a  and  b,  and  the  two 
parts]     The  answer  to  this  question  is  the  binomial-  dieorem.     The 

formula  (a  +  ^)"  =  a"  +  -^  «"~'^  ^ — rs-  a"'~*i'  +,  &c.,  shows  in  what 

manner  die  number  which  is  formed  by  muMplying  a-^b  into  itself 
n  times,  might  be  formed  without  diat  process,  directly  from  a,  b,  and  n. 
And  of  this  nature  are  all  the  theorems  of  the  science  of  number. 
They  assert  the  idendty  of  the  result  of  different  modes  of  formatioiu 
They  affirm  that  some  mode  of  formation  from  x,  and  some  mode  of 
formation  from  a  certain  foncdon  of  x,  produce  the  same  number. 

Besides  these  general  theorems  or  formulae,  what  remains  in  the 
algebraical  calculus  is  the  resolution  of  equadons.  But  the  resoludon 
of  an  equadon  is  also  a  theorem.     If  the  equadon  be  x*  +  ox  =  6,  the 

resoludon  of  this  equadon,  yiz.,  x=— ^a±  >^  ^a'  +  b^h  a  general 
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pfopottttkm,  'wladi  may  be  i«g«rt)ed  aa  an  answer  to  the  qnestion,  If  b 
IS  a  certain  ibncdon  of  x  and  a  (namely  7?  -f-  ax),  what  function  is 
z6i  k  and  at  The  resohition  of  equations  is,  therefore,  a  mere 
variety  of  the  general  problem  as  above  stated.  The  problem  is— 
GiTen  a  function.  What  function  is  it  of  some  other  function?  And,  in 
the  i«8<^ution  of  an  equation,  the  question  is,  to  find  what  function  of 
one  of  Us  own  functions  the  number  itself  is. 

Suck  as  above  described,' is  the  aim  and  end  of  the  calculus.  As 
for  its  processes,  every  one  knows  that  they  are  simply  deductive.  In 
demonstrating  an  algebraical  tiieorem,  or  in  resolving  an  equation, 
we  tfavel  mak  the  doihttm  to  the  qmasititm  by  pure  ratiocination ;  in 
irkich  the  only  premisses  introduced,  besides  the  original  hypotlieBeB, 
are  the  ftmdamental  axioms  already  mentioned-HJiat  diings  eaual  to 
the  same  thing  ars  equal  to  one  another,  and  that  the  sums  or  equal 
tkinga  are  equal.  At  each  step  in  the  demonstration  or  in  the  calcu- 
lation we  apply  one  or  other  of  theito  truths;  or  truths  deduced  firofii^ 
them,  as,  that  die  differences,  products,  &c.,  of  equal  numbers  ard 
equaL 

It  would  be  inconsif^ent  with  the  scale  of  this  work,  and  not  neces- 
sary to  its  design,  to  carry  die  analysis  of  the  truths  and  processes  of 
algebra  any  Ibrther ;  which  is  moreover  the  less  needful,  as  the  task 
kis  been  recently  and  thoroughly  performed  by  other  writers.  Profes- 
sor Peacock's  Algebra,  and  Mr.  WheweU's  Doctrine  of  Limits,  should 
be  Btodied  by  every  one  who  desires  to  comprehend  the  evidence  of 
madiemodcal  truths,  and  the  meaning  of  the  obscurer  processes  of  the 
ealealor;  while,  even  after  mastering  these  treatises,  die  student  vrilf 
Aave  much  to  leam  on  th^  subject  fiom  M.  Comte,  of  wliose  admirable 
worit  one  of  die  most  admirable  pordons  is  that  m  which  he  may 
tmlj  be  said  to  have  created  die  philosophy  of  die  higher  mathe- 


{  T.  If  the  extreme  generality  and  .i^smoteness,  not  so  much  from 
oae  «5  from  the  visual  and  tactual  imagination,  of  the  laws  of  number, 
rendex  it  a  somewhat  difficult  effbrt'  of  abstracdon  to  conceive  those 
kwB  tts  being  in  reality  physical  cmdis  obtained  by  observadon ;  the 
same  difficuky  does  not«  exist  with  regard  to  the  laws  of  extension. 
The  facta  of  which  those  laws  are  expressions,  are  of  a  kind  peculiarly 
acceeeible  to  die  sense,  and  suggesting  eminezidy  disdnct  images  to  the 
hncj.      That  geometry  is  a  stricdy  physfcal  science  would  doubtless 
have  been  recognized  in  vSi.  ages,  had  it  not  been  fbr  the  illusions  pro- 
ducked  \>y  two  causes^    One  of  these  is  l2te  characteristic  property,- 
already  notked,  of  die  fttcts  of  geometiy,  that  tkepr  may  be  collected 
from  ocar  ideas  or  mental  pictures  of  objects  as  efiectually  as  from  the 
objects    themselves.      The '  odier  is,  the  demonstradve  character  of 
geomecrtcal  truths ;  which  was  at  one  dme  supposed  to  constitute  a 
nuJical   diedncdon  between  them  and  physical  truths,  the  latter,  as 
merely /^ro^ad/e  evidence,  being  deemed  essentially  uncer- 


*  lb  f&B  c— wtniliiifl  pa^s  of  his  Co«r«  de  PfdtoMphie  PoHtive,  of  which  the  final  toIodm 
\^^  IpqI  f  cnwitly  mppMred,  H.  CoBite  annoancM  the  intention  of  hereafter  producing  a 
necial  r****  syatematic  work  on  the  Philosophy  of  Mathematka.  All  competent  indgea 
^^^  AcqiiB^in^  with  what  M.  Comte  has  already  accomplished  in  that  ^reai  aepart- 
^Ife0  philoaophy  of  the  sciencetr,  will  look  with  the  nishest  expectations  to  tliia 
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tain  and  unprecise.  The  advance  of  knowledge  bas,  however,  made 
it  manifest  that  physical  science,  in  its  better  understood  branches,  is 
quite  as  demonstrative  as  ^ometry :  the  task  of  deducing  its  details 
from  a  fey^  comparativel j  smiple  principles  being  fi>und  to  be  anything 
but  the  impo6SU)ility  it  was  once  supposed  to  be ;  and  the  notion  of 
the  superior  certainty  of  geometry  being  an  illusion  arising  from  the 
ancient  prejudice  wlucb  in  that  science  mistakes  the  ideal  data  fix>m 
which  we  reason,  for  a  peculiar  class  of  realities  while  the  correspond- 
ing ideal  data  of  any  deductive  physical  science  are  recognized  as 
what  they  reaUy  are,  mere  hypotheses. 

Every  theorem  in  geometry  is  a  law  of  external  nature,  and  might 
have  been  ascertainea  by  generalizing  from  observation  and  experi- 
ment, which  in  this  case  resolye  themselves  into  comparison  and 
measurement.    But  it  was  found  practicable,  and  being  practicable, 
was.  desirable,  to  deduce  these  truths  by  ratiocination  from  a  small 
number  of  eeneral  laws  of  nature,  the  certainty  and  universality  of 
which  was  obvious  to  the  most  careless  observer,  and  which  compose 
the  first  principles  and  ultimate  premisses  of  the  science.    Among 
these  general  laws  must  be  included  the  same  two  which  we.  have 
noticed  as  ultima>,e  principles  of  the,  Science  of  Number  also,  and 
which  are  applicable  to  every  description  of  quantity:  viz.,  the  sums 
of  equals  are  equal,  and  things  which  are  equal  to  the  same  thing  are 
equal  to  one  another;  the  latter  of  which  may  be  expressed  in  a  manner 
more  suggestive  of  the  inexhaustible  multitude  of  its  consequences  by 
the  following  terms :  Whatever  is  equal  to  any  one  of  a  number  of 
equal  magnitudes,  is  equal  to  any  other  of  them.     To  these  two  must 
be  added,  in  ^ometry,  a.  third  law  of  equality,  namely,  that  lines, 
surfiaces,  or  aolid  spaces,  which  can  be  so  applied  to  one  another  as  to 
coincide,  are  equal.   Some  writers  have  asserted  that  this  law  of  nature 
is  a  mere  verbal  definition:  that  the  expression  "equal  magnitudes*' 
meant  nothing  but  magnitudes  which  can  be  so  appbed  to  one  another 
as  to  coincidn.    But  in  this  opinion  I  cannot  agree.     The  equality  of 
two  geometrical  mag^nitudes  cannot  differ  fundamentally  in  its  nature 
from  the  equality  of  two  weights,  two  degrees  of  heat,  or  two  portions 
of  duration,  to  none  of  which  would  this  pretended  definition  of  equal- 
ity be  suitable.     None  of  these  things  can  be  so  applied  to  one  another 
as  to  coincide,  yet  we  perfectly  underatand  what  we  mean  when  we 
call  them  equaL    Things  are  equal  in  magnitude,  as  things  axe  equal 
in  weight,  wnen  they  are  felt  to  be  exactly  similar  in  respect  of  the 
attribute  in  which  we  compare  them :  and  the  application  of  the  ob- 
jects to  each  other  in  the  one  case,  like  the  balancmg  them  with  a  pair 
of  scales  in  the  other,  is  but  a  mode  of  bringing  them  into  a  poaition 
in  which  our  senses  can  recognize  deficiencies  of  exact  reseaiblanco 
that  would  otherwise  escape  our  notice. 

Along  with  these  three  general  principles  or.  axioms,  the  renudnder 
of  the  premisses  of  geometry  consist  of  the  so-called  definitional  that  ia 
to  say,  propositions  asserting  the  real  existenpe  of  the  varioua  objecta 
therein  designated,  together  with  some  one  property  of  each.  In  soma 
cases  more  than  one  property  is  commonly  assumed,  but  in  no  case  ia 
more  than  one  necessary.  It  is  assumed  that  there  are  such  things  ii^ 
nature  as  straight  lines,  and  that  any  two  of  them  settinff  out  from  tha 
same  point,  diverge  more  and  more  without  limit  This  asstunptioj 
(which  includes  and  goes  beyond  Euclid's  axiom  that  two  tttraiirhj 
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fines  cannot  inclose  a  tfpace,)  is  as  indispensable  in  geometry,  and  as 
evident,  resting  upon  as  simple,  familiar,  and  universal  observation,  as 
any  of  the  other  axioms.  It  is  also  assumed  that  straight  lines  diverge 
mm  one  another  in  difTerent  degprees ;  in  other  words,  thaS  there  are 
such  things  as  angles,  and  that  they  are  capable  of  being  equal  or  un- 
equal. It  is  assumed  that  there  is  such  a  ming  as  a  circle,  and  tliat  all 
ka  radii  are  equal ;  such  things  as  ellipses,  and  that  the  sums  of  the 
focal  distances  are  equal  for  every  point  in  an  ellipse  $  such  things  as 
parallel  Hnes,  and  that  those  lines  are  everywhere  equally  distant* 

§  8.  It  is  a  matter  of  something  more  than  curiosity  to  consider  to 
what  peculiarity  of  the  physical  truths  which  are  the  subject  of  geom- 
etry, It  is  owing  that  they  can  all  be  deduced  from  so  smaU  &  number  of 
orieinal  premisses:  why  it  is  that  we  can  set  out  from  only  one  charac- 
tenatic  property  of  each  kind  of  phenomenon,  and  with  th^t  and  two 
or  three  general  truths  rdating  to  equality,  can  travel'  frxmi  mark  to 
mark  untd  we  obtain  a  vast  body  of  derivative  truths, 'to  all  appear- 
ance extremely  unlike  those  elementary  ones. 

The  explanatioli  of  this  remarkable  lact  seems  to  lie  in  the  following 
circamstances.    In  the  first  place,  all  questions  of  position  and  figure 
may  be  resolved  into  questions  of  magnitude.     The  position  and  figure 
of  any  object  is  determined,  by  determining  the  position  of  a  sufficient 
number  of  points  in  it ;  and  die  position  of  any  point  may  be  deter- 
mined by  toe  magnitude  of  three  rectangular  coordinates,  that  is,  of 
die  perpendiculars  drawn  from  the  point  to  three  axes  at  right  angles 
to  one  another,  arbitrarily  selected.    By  fJiia  transformation  of  all  ques- 
dona  of  quality  into  questions  only  of  quantinr*  geometry  is  reduced  to 
the  single  problem  of  the  measurement  of  magnitudes,  that  is,  the 
aaoertainment  of  the  equalities  which  exist  between  them.     Now  when 
we  consider  that  by  one  of  the  general  axioms,  any  equality,  when 
ascertained,  is  proof  of  as  many  other  equalities  as  there  are  other 
things  equal  to  either  of  the  two  equals;  and  that  by  another  of  those 
axioms,  any  ascertained  equality  is  proof  of  the  equality  of  as  many 
pain  of  magnitudes  as  can  be  formed  W  the  numerous  operations  which 
resolve  tliemsehres  into  the  addition  of  the  equals  to  themselves  or  to 
other  equals :  we  cease  to  wonder  that  in  proportion  as  a  science  is 
eonversant  about  equality,  it  should  alTord  a  more  copious  supply  of 
marks ;  and  that  the  sciences  of  number  and  extension,  which  are  con- 
▼enant  with  little  else  than  equality,  should  be  the  most  deductive  of 
aH  die  scnenoes. 

*  GeomeCera  hsre  nfloally  preferred  to  define  parallel  lines  by  the  property  of  being  in 
tte  Mffie  plane  and  nerer  meeting.  This,  howeyer,  has  rendered  it  necessary  for  Uiem  to 
MHiiBe,  aa  an  additional  axiom,  some  other  property  of  parallel  lines ;  and  the  unsatisfkc- 
toiy  manner  in  which  properties  for  ihat  purpose  hare  been  selected  07  Eaclid  and  others 
hm  slwaya  been  deemed  the  opprobrium  of  elementary  geometrr.  Even  as  a  Terbal  defini- 
tkn,  e^iu-djistanee  is  a  fitter  property  to  characterise  parallels  by,  since  it  is  the  attributn 
naily  mTGdved  in  the  signification  m  the  name.  If  to  be  in  the  same  plane  and  never  to 
Beet  were  all  that  is  meant  by  being  parallel,  we  should  feel  no  incongruity  in  speaking  of 
a  cofre  ae  psraflel  to  its  asymptote.  The  meaning  of  parallel  lines  is,  lines  which  pursue 
exactly  the  same  direction,  and  which,  therefore,  neitner  approach  nearer  nor  go  nirther 
Cram  one  anotber ;  a  conception  soggested  at  once  by  the  contemplation  of  nature.  That 
the  lines  wffl  never  meet  is  of  course  implied  in  the  more  comprenensive  proposition  thst 
tey  are  everywhere  equally  distant.  And  that  any  straight  hues  which  ars  in  the  same 
pbne  and  not  eqni-dietant  will  certainly  meet,  may  be  demonstrated  in  the  most  rigid 
Banner  from  the  fnndamental  property  of  straight  fines  assumed  in  the  text,  vix.,  that  i£ 
tbsy  set  out  fions  the  mom  point  they  oirerge  more  and  more  without  limit. 
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There  are*  moreover,  two  or  three  of  the  principal  Ikwb  of  apaoe  or 
esteasioii  which  are  unuftually  fitted  for  rendenag  one  poBidoa  or 
magnitude  a  mark  of  another,  and  thereby  contributing  to  render  tiM 
acieoce  largely  deductive.    First ;  the  magnitudea  of  hidoeed  apaoea, 
whether  aupmficial  or  aohd*  are  completely  determined  by  the  magni* 
tvdea  of  the  lixwa  and  anglea  which  bound  them.    Secondly,  the  length 
q£  any  line,  whether  atraight  or  curve,  ia  meaaured  (cestain  oUier  thinga 
being  given,)  by  the  angle  which  it  subtenda»  and  vic€  twrfd.    Laatly, 
the  angle  which  any  two  straight  lines  make  wiith  each  other  at  an  inac- 
cessible point,  is  measured  by  the  angles  they  severally  make  with  any 
third  line  we  choose  to  select    By  means  of  these  general  lawa,  ^e 
measurement  of  all  lines,  aiKgles,  and  spaces  whatsoever  might  be 
accompliahed  (to  bc^ow  an  observation  from  M.  Comjte),  by  »H^«f«^nng 
a  single  straight  line  and  a  sulioient  number  ofav^gles ;  whidi  is^  indaedC 
the  plan  actually  pursued  ix^  the  trigonometrical  aurv^y  of  %  country ; 
and. fortunate  it  ia  that  this  is  practicable,  the  exact  meaauremeot  of 
atraight  lines  boing  difficult,  but  that  of  apglea  very  ewy..    Three  sadi 
generalizations  as  the  fopegoing  afibrd  sudbi  iacil^es  for  Ae  tndiract 
measurement  of  magnitudes,  (by  supplying  us  wi^  known  liaea  or 
angles  which  are  mai%s  of  the  magnitude  of  unknown  onest  and  thereby 
a£  the  spaces  which  they  inclose)  that  it  is  easily  conceivable  how  froaa 
a  few  data  we  can  go  on  to  ascertain  the  magnitude  of  an  indefinite 
multitude  of  lines,  angles,  and  spaces,  which  we  could  iiot  easily,  or 
GQuld  not  at  all«  measure  by  any  more  direct  process* 

§  9.  Such  are  the  few  remarks  which  it  seemed  necessary  to  make 
in  this  place,  rejecting  the  laws  pf  nature  which  are  the  peculiar  tmh- 
ject  of  the  sciencee  of  number  and  extensioii.    The  immense  part  which 
those  laws  take  in  giving  a  deductive  character  to  the  other  d^mrt- 
ments  of  nhyaical  science,  is  well  known;  and  is  not  sutprittng,  when 
w^  consider  that  all  causes  operate  according  to  mathematieal  lawe^ 
The  effect  is  always  dependent  upon,  or,  in  mathematiGal  language,  is 
«  fiinction  of,  the  quantity  pf  the  agent ;  and  generally  ^  ita  poakioa 
also.    We  cannot,  therefore,  reason  respecdi^  causation,  without  intro- 
ducing  considerations  of  quantity  and  extension  at  eveiy  step;  and  if 
the  nature  of  the  phenomena  admits  of  our  obtaining  numerical  dala  of 
sufficient  accuracy,  the  laws  of  quantity  become  the  grand  instmiBe&te 
for  calculating  forward  to  an  effect,  or  backward  to  a  caoae.    That  in 
all  other  sciences,  as  well  aa  in  geometry,  questiona  of  quality  ax« 
scarcely  ever  independent  of  questions  of  quantity,  may  be  seen  from 
the  most  familiar  phenomena.    Even  when  several  colon  are  mixed  on 
a  painter's  pallet,  the  comparative  quantity  of  each  entirely  deter- 
mines the  color  of  the  mixture. 

With  this  mere  suggestion  of  the  general  causes  which  render  matli- 
ematical  principles  and  processes  so  predominant  in  those  deductive 
sciences  which  afford  precise  numerical  data,  I  must,  on  the  pxeeent 
occasion,  content  myself;  referring  the  reader  who  desires  a  thorou|^h 
acquaintance  with  this  great  subject,  to  the  first  two  volumes  o£  M. 
Gomte's  systematic  woHk. 

In  the  same  work,  and  more  particularly  in  the  third  volume, 
also  fully  discussed  Uie  necessary  limits  of  the  applicalnlity  of 
matical  principles  to  the  improvement  of  other  sciences.     Such  pz-m> 
ciples  are  manifeetly  inapplicable,  where  the  causes  on  which  any    " 
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of  phenomeoa  depend  are  bo  imperfectly  accessible  to  our^bservation, 
that  we  cannot  ascertain,  by  a  proper  induction,  their  numerical  laws ; 
or  where  the  causes  are  iM>  tmmlorous,  and  ihtermixed  in  so  complex  a 
manner  with  one  another,  that  even  supposing  their  laws  known,  the 
computation  of  the  agg^regafte  effect  transcends  tiie  powers  of  the  cal- 
culus as  it  is,  or  as  it  is  ever  likely  to  be ;  or  lastly,  where  the  causes 
ffaeMBeltw  BXt  bt  a  state  of  pei^etual  ^uctuation^  as  in  physiology, 
and  Btill  more,  if  possible,  in  the  social  science.    As  M.  Comte*  well 
observes^  the  tnamematical  solutions  of  physical  questions  become 
ptogressively  more  difiictih  and  more  imperfect,  in  proportion  as  the 
questions  divert;  themselves  of  their  abstract  and  b2q>otnetical  character, 
and  ap)^ix>ach  near^  to  the  degree  of  compUcatton  actually  existing  in 
nature;  insomuch  that  beyond  the  limits  of  astronomical  phenomena, 
and  of  those  most  nearly  anak>gous  to  them,  mathematical  accuracy  is 
generally  obtained  *'  at  the  expense  of  the  reality  of  the  inquiry  :'* 
iriiila,  even  in  astronomical  questions,  "  notwithstanding  the  admirable 
simplicity  of  their  mbtfaematical   elements,    our  feeble   intelligence 
becomes  incapable  of  following  out  effectually  the  logical  combinations 
of  the  laws  on  which  iSbe  phenomena  are  dependent,  as  soon  as  we 
attempt  to  take  ii^  simuhaheotis  consideration  more  than  two  or  three 
essential  influences."    Of  this,  the  problem  of  the  Three  Bodies  has 
already  been  cited  by  us,  more  thah  once,  as  a  remarkable  instance ; 
the  complete  soltftion  of  so  comparatively  simple  a  quesdon  having 
vainly  tried  the  skill  of  the  most  profound  mathematicians.    iVe  may 
eonceive,  then,  how  chimerical  would"  be  the  hope  that  mathematical 
principles  could  erefr  be  advantageously  Applied  to  phenomena  depen- 
dent upon  the  mutual  action  of  the  innumerable  minute  particles  of 
hodies,  as  those  of  chemistry,  and  still  more,  of  physiology ;  and  for 
similar  reasons  those  principles  must  be  for  ever  inapphcable  to  the 
stiD  more  complex  inquiries,  the  sulijects  of  which  are  phenomena  of 
society  and  government 

The  value  of  mathematical  instruction  as  a  preparation  for  those 

more  difficult  investigations,  consists  in  the  applicability  not  of  its 

doctrines,  but  of  its  method.    Mathematics  will  ever  remain  the  most 

perfect  type  of  the  Deductive  Method  in  general ;  and  the  applications 

of  macthematics  to  the  simpler  branches  of  physics,  {umish  the  onlv 

school  in  which  philosophers  can  effectually  learn  the  most  difficult  and 

iiBpartatit  portion  6f  their  art,  the  employment  of  the  laws  of  simpler 

pheoomena  for  explaining  and  predicting  those  of  the  more  complex. 

These  grounds  are  quite  sufficient  for  deeming  mathematical  traming 

an  mdiepensable  basis  of  real  scientific  education,  and  regrarding,  with 

PlatOy  one  who  is  dyEfOfUrpfiro^,  aft  wanting  in  one  of  the  most  essential 

qvaiifications  thr  the  successful  Cultivation  of  the  higher  branches  of 

philoeopby. 

»  CW»  it  JPfcltwyiw  Pmrnttj  in.,  4]4^ia 
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CHAPTER  XXy» 

or  THS  OBOUNDB  OP  UBBBLIir. 

§  L  Thb  method  of  arriving  at  general  truths,  or  genertl  propo- 
sitioDs  fit  to  be  believed,  and  the  nature  of  the  evidence  on  whico  tbej 
are  grounded,  have  been  diBcuaAod,  as  far  aa  space  and  the  writer^i 
faculties  permitted,  in  the  twentv-four  preceding  chapters.  But  the 
result  of  the  examination  of  evidence  is  not  always  oelief,  nor  eren 
suspension,  of  judgment ;  it  is  sometimes  disbelieC  The  pVuloBophy, 
therefore,  of  induction  and  experimental  inquiry  is  incomplete,  unkas 
the  grounds  not  only  of  belief^  but  of  disbelief^  are  treated  of;  and  to 
this  topic  We  shall  devote  one,  and  the  final  chapter. 

By  disbelief  is  not  here  to  be  understood  the  mere  absence  of  helioE 
The  ground  for  abstdning  from  belief  is  simply  the  absence  or  in- 
sufficiency of  proof;  and  in  considering  what  is  sufficient  evidence  to 
suppoit  any  given  conclusion,  we  have  already,  by  implication,  con- 
siaered  what  evidence  is  not  sufficient  for  the  same  purpose.    By  die- 
belief  is  here  meant,  not  the  state  of  mind  in  which  we  are  ignorant, 
and  form  no  opinion  upon  a  subject,  but  that  in  which  we  are  fiiDy 
persuaded  that  some  opinion  is  not  true ;  insomuch  that  if  evidence, 
even  of  great  strength,  (whether  groimded  on  the  testimony  of  olhen 
or  on  our  own  apparent  perceptions,)  were  produced  in  &vQr  of  the 
opinion,  we  should  believe  that  the  witnesses  spoke  falselv,  or  thst 
they,  or  ourselves  if  we  were  the  direct  percipients,  were  mistaken. 

That  there  are  such  cases,  no  one  is  likely  to  dispute.  Aflsertions 
for  which  there  is  abundant  positive  evidence  are  often  disbelieved,  on 
account  of  what  is  called  their  improbability,  or  impossibility.  And 
the  question  for  consideration  is,  what,  in  the  present  case,  these  words 
mean,  and  how  far  and  under  what  circumstances  the  properties  which 
they  express  are  sufficient  grounds  for  disbelief 

§  2.  It  is  to  be  remarked  in  the  first  place,  that  the  positive  evidence 
produced  in  support  of  an  assertion  wnich  is  nevertheless  rejected  on 
the  score  of  impossibility  or  improbability,  is  never  such  as  amounts  to 
fun  proof.     It  is  always  grounded  upon  some  approximate  generaliza- 
tion.    The  fact  may  have  been  asserted  by  a  hundred  witnesses ;  but 
diere  are  many  exceptions  to  the  universality  of  the  generalization 
that  what  a  hundred  witnesses  affirm  is  true.    We  may  seem  to  out- 
selves  to  have  actually  seen  the  fact :  but,  that  we  really  see  what  we 
think  we  see,  is  by  no  means  an  universal  truth;  our  organs  may  have 
been  in  a  morbid  state,  or  we  may  have  inferred    something,  and 
imagined  that  we  perceived  it.    The  evidence,  then,  in  the  affirmative, 
being  never  more  than  an  approximate  generalization,  aU  wiU  depend 
upon  what  the  evidence  in  tne  negative  is.     If  that  also  rests  upon  an 
approximate  ^neraHzation,  it  is  a  case  for  comparison  of  probabilities. 
If  the  approximate  generalizations  leading  to  the  affirmative  are,  when 
added  together,  less  strong,  or  in  other  words,  further  removed  from 
universality,  than  the  approximate  generalizations  'wbicb  support  the 
negative  side  of  the  question,  the  proposition  is  said  to  be  improbable, 
and  is  to  be  disbelieved,  provisionally.    If,  however,  an  alleged  {ad 
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De  m  contradiction,  not  to  any  number  of  approximate  geafiraHzations, 
Dut  to  Br  completed  generalization  grounded  upon  a  rigorous  induction, 
it  is  said  to  be  impossible,  and  is  to  be  disbebeved  totally. 

This  last  principle,  simple  and  evident  as  it  appears,  is  the  doctrine 
which,  on  the  occasion  of  an  attempt  to  apply  it  to  the  question  of  the 
credibility  of  miracles,  excited  so  violent  a  controversy.  Hume's  cele- 
brated principle,  that  nothing  is  credible  which  is  contradictory  to  ex- 
perience, or  at  variance  with  laws  of  nature,  is  merely  this  very  plain 
and  harmless  proposition,  that  whatever  is  contradictory  to  a  complete 
induction  is  incredible.  That  such  a  maxim  as  this  should  either  be 
accounted  a  dangerous  heresy,  or  mistaken  for  a  great  and  recondite 
truth,  speaks  ill  tor  the  state  of  philosophical  speculation  on  such  sub- 
jects. 

But  doj98  not  ^it  may  be  asked)  the  very  statement  of  the  proposition 
imply  a  contradiction  1  An  aUeg^  fact,  according  to  this  theory,  is 
not  to  be  believed  if  it  contradict  a  compfete  induction.  But  it  is 
essential  to  the  completeness  of  an  induction  that  it  shall  not  contra- 
dict any  known  fact.  Is  it  not  then  a  petitio  principti  to  say,  that  tiie 
fiu;t  ought  to  be  disbelieved  because  the  induction  opposed  to  it  is  com- 
plete 1  How  can  we  have  a  right  to  declare  the  induction  complete, 
while  facts,  supported  by  credible  evidence,  present  tiiemselves  in  op- 
position to  it  t 

I  answer,  we  have  that  right  whenever  the  scientific  canons  of  in- 
duction give  it  to  us ;  that  is,  whenever  the  induction  can  be  complete. 
We  have  it,  for  example,  in  a  case  of  causation,  in  which  there  has 
been  an  expenmentum  cruets.     If  an  antecedent  A,  superadded  to  a 
set  of  antecedents  in  all  other  respects  unaltered,  is  followed  by  an, 
effect  B  which  did  not  exist  befdre,  A  is,  in  that  instance  at  least, 
the  cause  pf  B,  or  a  necessary  part  of  that  cause ;  and  if  A  be  tried 
again  with  many  totally  different  sets  of  antecedents  and  B  still  fol- 
lows, then  it  is  die  whole  cause.     If  these  observations  or  experiments 
have  been  repeated  so  often,  and  by  so  many  persons,  as  to  exclude 
all  supposition  of  error  in  the  observer,  a  law  oinature  is  established; 
and  so  long  as  this  law  is  received  as  such,  tiie  assertion  that  on  any 
particular  occasion  A  took  place,  and  yet  B  did  not  follow,  without 
any  counterticHng  cause,  must  be  disbelieved.    Such  an  assertion  is  not 
to  be  dredited  upon  any  less  evidence  than  what  would  suffice  to 
overturn  the  law.     The  general  trutiis,  tiiat  whatever  has  a  beginning 
has  a  cause,  and  that  when  none  but  the  same  causes  exist,  the  same 
effects  follow,  rest  upon  the  strongest  inductive  evidence  possible ;  the 
proposition  that  things  affirmed  by  even  a  crowd  of  respectable  wit- 
nesses are  true,  is  but  an  approximate  generalization ;  and— even  if 
we  fancy  we  actually  saw  or  felt  the  fact  which  is  in  contradiction  to 
the  law^-«what  a  human  being  can  see  is  no  more  than  a  set  of  appear- 
ances ;  from  which  the  real  nature  of  the  phenomenon  is  merely  an 
inference,  and  in  this  inference  approximate  generalizations  usuaDy 
have  a  large  share.     If,  therefore,  we  mtlke.  our  election  to  hold  by 
the  law,  no  quantity  of  evidence  whatever  ought  to  persuade  us  that 
there  has  occulted  anytiiing  in  contradiction  to  it.     If,  indeed,  the  evi- 
dence produced  is  sudi  that  it  is  more  likely  that  the  set  of  observa- 
tions and  experiments  upon  which  the  law  rests  should  have  been  in- 
accurately performed  or  incorrectly  interpreted,  than  that  the  evidence 
in  question  should  be  fidse,  we  may  believe  the  evidence ;  but  then  w6 
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mii8t  al^iidqp  tbe  law.  And  since  the  law  was  reeeiTod  on  wliat 
seemed  a  complete  induction,  it  can  only  be  rejected  on  evidence 
equivalent ;  namelv,  as  being  inconsistent  not  witb  any  number  of  ap- 

I>roximate  generalizations,  but  with  some  other  and  bettw  established 
aw  of  nature.     This  extreme  case,  of  a  conflict  between  two  supposed 
laws  of  nature,  has  probably  never  actually  occurred  where,  in  the 

Srocess  of  invesdgat^g  both  the  laws,  the  true  canons  of  scientific  in- 
uction  had  been  kept  in  view ;  but  if  it  did  occur,  it  must  terminate 
in  .the  total  rejection  of  one  of  the  supposed  laws.  It  would  prove 
that  there  must  be  a  flaw  in  the  logical  process  by  which  either  one  or 
the  other  was  established ;  and  if  there  be  so,'  that  supposed  general 
truth  is  no  truth  at  alL  We  cannot  admit  a  proportion  as  a  law  of 
nature,  and  yet  believe  a  fact  in  real  contradiction  to  it.  We  must  dis- 
believe the  alleged  fact,  or  believe  that  we  wjere  mistaken  in  admitting 
the  supposed  law. 

But  in  order  that  any  alleged  fact  should  be -contradictory  to  a  law  of 
causation,  the  allegation  must  be,  not  simply  that  the  cause  existed 
without  being  followed  by  the  effect,  for  that  would  be  no  uncommon 
occurrence ;  but  that  this  happened  in  the  absence  of  any  adequate  i 
counteracting  cause.  Now  in  Uie  case  of  an  alleged  miracle^  the  asser- 
tion is  the  exact  opposite  of  this.  It  is,  that  the  effect  was  defeated, 
not  in  the  absence,  but  in  consequence,  of  a  counteracting  cause, 
namely,  a  direct  interposition  of  an  act  of  the  vrill  of  some  being  who 
has  power  over  nature ;  and  in  particular  of  a  being,  whose  will  having 
originally  endowed  all  the  causes  with  the  powers  oy  which  they  pro- 
duce their  effects,  may  well  be  supposed  able  to  counteract  them.  A 
miracle  (as  was  justly  remarked  by  Brown*)  is  no  contradiction  to  the 
law  of  cause  and  effect ;  it  is  a  new  efiect,  supposed  to  be  produced  by 
the  introduction  of  a  new  cause.  Of  the  adequacy  of  that  cause,  if  it 
exist,  there  can  be  no  doubt ;  and  the  only  antecedent  improbabili^ 
which  can  be  ascribed  to  the  miracle,  is  the  improbability  th^  any  such 
cause  had  existence  in  the  case. 

All,,  therefore,  which  Hume  has  made  out,  and  this  be  must  be  con- 
sidered to  have  made  out,  is,  that  no  evidence  can  be  sufficient  to  prove 
a  miracle  to  any  one  who  did  not  previously  believe  the  existence  of  a 
being  or  beings  with  supernatural  power ;  or  f^o  believed  himself  to 
have  fuU  pro(»  that  the  character  of  the  Being  whom  he  recognizes,  is 
inconsistent  with  his  having  seen  fit  to  interfere  on  the  occasion  ia 
question.  The  truth  4o£  this  (however  fatal  to  a  school  of  theolMy 
which  has  recently  been  revived  in  this  country,  and  which  has  t£e 
weakness  to  rest  all  the  evidences  of  religion  upon  tradition  and  tes- 
timony) may  be,  and  is,  admitted  by  all  defenders  of  revelation  who 
have  made  much  figure  as  such  during  the  present  century.  It  is  now 
acknowled^d  by  nearly  all  the  ablest  writers  on  the  subject,  that 
natiual  rehgion  is  the  necessary  basis  of  revealed;  diat  the  proofii  of 
Christianity  presimpose  the  beinsr  and  moral  attributes  of  God ;  and 
that  it  is  the  conformity  of  a  reugion  to  those  attributes  wiich  de- 
termines whether  credence  ought  to  be  given  to  its  external  evi* 
deuces;  that  (as  the  proposition  is  sometimes  expressed)  the  doctrine 
must  prove  the  nuracles,  not  the  miracles  the  doctrine.  It  is  hardly 
necessary  to  point  out  the  complete  accordance  of  these  views  with 

•  See  tbe  two  veiy  temirkeble  notee  (A)  and  (F),  appended  to  his  Jnfinry  ibte  Ae  JU*. 
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tko  opiaionB  whidi  (not  to  mwitioii  other  tesdmonies)  the  New  Tesla- 
ment  itaelf  shows  to  have  been  generally  preyalent  in  the  apostolic 
age ;  when  it  was  believed  indeed  that  miracles  were  necessary  as  cie- 
dentiala,  and  that  whoever  was  sent  by  God  must  have  the  power  of 
working  them;  but  no  one  dreamed  that  such  power  sufiiced  by  itself 
as  proof  of  a  divine  mission,  and  St.  Paul  expressly  warned  the  churches^ 
if  any  one  came  to  thom  working  miracles,  to  observe  what  he  taught^ 
and  unless  he  preadied  "  Christ,  and  him  •  crucified*''  not  to  listen  to 
the  teaching.  There  is  no  reason,  therefore,  that  timid  Christians 
should  shrink  from  accepting  the  logical  canon  of  the  Ghrounds  of  Dis- 
helie£  And  it  is  not  hazarmng  much  to  predict  that  a  school  which 
peremptorily  rejects  all  evidences  of  rehgiou,  except  such  aa»  when  re- 
lied upon  exclusively,  the  canon  in  auestion  irreversibly  condenms ; 
which  denies  to  manfc ind  .the  right  to  judge  of  xehgious  doctrine,  and 
bids  them  depend  on  miracles  as  their  sole  guide ;  must,  in  the  present 
state  of  the  human  madf  inevitably  fail  in  its  attempt  to  put  itself  at 
the  head  of  the  religious  feelings  and  convictions  of  this  country :  by 
whatever  learning,  argumentative  ski]l,  and  even,  in  many  respectSi 
comprehensive  views  of  human  aJBTairs,  its  peculiar  doctrines,  may  be 
recommended  to  the  acceptance  of  thinkers* 

S  3.  It  appears  from  what  has  been  said,  that  the  assertion  that  a  cause 

has  been  defeated  of  an  effect  which  is  connected  with  it  by  a  completely 

ascertained  law  of  causation,  is  to  be  disbelieved  or  not*  accordiug  to  the 

probability  or  improbability  that  there  existed  in  the  particular  instance 

an  adequate  counteracting  cause.     To  form  an  estimate  of  this,  is  not 

more  difficnlt  than  of  any  other  {probability.     With  regard  to  all  known 

causes  capable  of  counteracting  the  given  causes,  we  have  generally 

some  previous  knowledge  of  the  frequency  or  rarity  of  theu:  occur^ 

rence,  firmi  which  we  may  draw  an  inference  as  to  the  antecedent 

improbability  of  their  having  been  present  in  any  particular  case* 

And  neither  in  reapect  to  known  nor  unknown  causes  are  we  required 

to  pronounce  upon  the  probability  of  their  existing  in  nature,  but  only 

of  their  having  existed  at  the  precise  time  and  place  at  which  the 

transaction  is  alleged  to  have  happened.     We  are  seldom,  therefore^ 

without  the  means  (whei%  the  circumstances  of  the  case  are  at  all 

known  to  us)  of  judging  how  far  it  is  likely  that  such  a  cause  should 

have  existed  at  that  time  and  place  without  manifesting  its  presence  by 

some  other  maiks,  and  (in  tne  case  of  an  unknown  cause)  without 

having  hitherto  mam&sted  its  existence  in  any  other  instance.    Ac- 

cording  as  this  circumstance  or  the  fiilsity  of  the  testimony  appears 

more  improbable,  that  is,  conflicts  with  an  approximate  generahzatioiL 

of  a  higher  order,  we  believe  the  testimony,  or  disbelieve  it ;  with  a 

stronger  or  a  weaker  degree  of  conv^tion,  acoordii^  to  the  prepon* 

denuoee :  at  least  until  we  have  sifbed  the  matter  Amber. 

So  ni^ch,  then,  lor  the  case  in'  which  the  alleged  fiict  conflicts,  or 
i^peara  to  conflict,  with  a  real  law  of  causation.  But  a  more  common 
case»  perhaps,  is  that  of  its  conflicting  with  uniformities  of  mere  co- 
existence, not  proved  to  be  dependent  on  causation :  in  other  words» 
widi  the  properties  of  Kinds.  It  is  with  these  uniformities  princi- 
pally«  tliat  the  marvelous  stories  related  by  travellers  are  apt  to  be  at 
variance  :  as  cf  men  with  tails,  or  with  wings,  and  (until  confirmed  by 
experience)  of  flying  fish ;  or  of  ice,  in  the  celebrated  anecdote  of  the 
3B 


878  iNDuoTioir. 

Dutch  trayellen  and  the  King  of  Siam.  Facts  of  this  description, 
facts  previously  unheard  of,  but  which  could  not  fit>m  any  known  law 
of  causation  be  pronounced  impossible,  are  what  Hume  characterizes 
as  not  contrary  to  experience,  out  merely  uncomformable  to  it ;  and 
Bentham,  in  his  treatise  on  Eridence,  denominates  them  fiicts  discon- 
formable  in  specie,  as  distinguished  from  such  as  are  disconformable 
in  toto  or  in  degree. 

In  a  case  of  this  description,  the  fact  asserted  is  ^e  existence  of  a 
new  Rind ;  which  in  itself  is  not  in  the  slightest  degree  incredible, 
and  only  to  be  rejected  if  the  improbability  diat  any  Tariety  of  object 
existing  at  the  particular  place  and  time  should  not  have  been  discoT- 
ered  sooner,  be  greater  than  that  of  error  or  mendacity  in  the  witnesses. 
Accordingly,  such  assertions,  when  made  by  credible  persons,  and  of 
unexplored  places,  are  not  disbelieved,  but  at  most  regained  as  requiring 
confirmation  fix>m  subsequent  observere ;  unless  the  alleged  properties 
of  the  supposed  new  Kind  are  at  variance  with  known  properties  ot 
some  larger  Kind  which  includes  it ;  or,  in  other  words,  unless,  in  the 
new  Kind  which  is  asserted  to  exist,  some  properties  are  said  to  have 
been  found  disjoined  from  others  which  have  always  been  known  to 
accompany  them ;  as  in  the  case  of  Pliny's  men,  or  any  other  kind  ot 
animal  of  a  structure  different  from  that  which  has  always  been  found 
to  coexist  with  animal  life.    On  the  mode  of  dealing  with  any  such 
case,  little  needs  be  added  to  what  has  been  said  on  the  same  topic  in 
the  twenty-second  chapter.*     When  the  uniformities  t>f  coexistenoe 
which  the  alleged  fact  would  violate,  are  such  as  to  raise  a  strong 
presumption  of  their  being  the  result  of  causation,  the  fact  which 
conflicts  with  them  is  to  be   disbelieved,  at  least  provisionaBy,  and 
subject  to  further  investigation.    When  the  presumption  amounts  to  a 
virtual  certainty,  as  in  the  case  of  the  general  structure  of  organized 
beings,  the  only  question  requiring  consideration  is  whether,  in  phenom- 
ena so  little  known,  there  may  not  be  liabilities  to  counteraction  from 
causes  hitherto  unknown ;  or  whether  the  phenomena  may  not  be 
capable  of  originating  in  some  other  way,  which  would  produce  a 
different  set  of  derivative  uniformities.    Where  fas  in  the  case  of  the 
flying-fish,  or  the  omithorhynchus)  the  generalization  to  which  the 
alleged  fact  would  be  an  exception  is  very  special  and  of  limited  range, 
neither  of  the  above  suppositions  can  be  deemed  very  improbable ;  and 
it  is  generally,  in  the  case  of  such  alleged  anomalies,  wise  to  suspend 
our  Judgment,  pending  the  subsequent  inquiries  which  vrill  not  fail  to 
confirm  the  assertion  if  itl>e  true.     But  when  the  generalization  is  very 
comprehensive,  embracing  a  vast  number  and  variety  of  observations, 
jand  covering  a  considerable  province  of  the  kingdom  of  nature ;  then, 
for  reasons  which  have  been  fully  explained,  such  an  empirical  lamr 
comes  near  to  the  certainty  of  an  ascertained  law  of  causation :  and 
any  alleged  exception  to  it  cannot  be  admitted,  unless  upon  the  evi- 
dence of  some  law  of  causation  proved  by  a  still  more  complete 
induction. 

Such  uniformities  in  the  course  of  nature  as  do  not  bear-  marks  of 
being  the  results  of  causation,  are,  as  we  have  already  seen,  admissible 
as  universal  truths  with  a  degree  of  credence  proportioned  to  their 
generality.  Those  which  are  true  of  all  things  whatever,  or  at  least 
which  are  totally  independent  of  the  varieties  of  Kinds,  namely,  tlte 

*  Supra,  pp.  34&-3S1. 
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lawB  of  number  and  extension,  to  which  we  may  add  the  law  of  causa- 
tion itself,  are  probably  the  only  ones,  an  exception  to  which  is*  abso- 
lutely and  for  ever  incredible.  Accordingly,  it  b  to  assertions  supposed 
to  be  contradictory  to  these  laws,  or  to  some  others  coming  near  to 
them  in  generality,  that  the  woni  impossibility  (at  least  ahsoluie  impos- 
sibility) seems  to  be  generally  confined^  Violations  of  other  laws,  of 
speciid  laws  of  causaticm  for  instance,  are  saidt  by  persons  studious  of 
accuracy  in  expression,  to  be  impossible  •»  ^  cirewnuianoet  of  the 
case  ;  or  impossible  unless  some  cause  had  existed  which  did  not  exist 
in  the  particular  case.  Of  no  assertion,  not  in  contradiction  to  some 
of  these  very  general  laws,  will  more  than  improbability  be  asserted 
by  any  cautious  person ;  and  improbability  not  of  the  very  highest 
degree,  unless  the  time  and  place  in  which  the  fact  is  said  to  have 
occuxred,  render  it  almost  certain  that  the  anomaly,  if  real,  could  not 
have  been  overlooked  by  other  obsexvers.  Suspension  of  judgment  is 
in  all  other  cases  the  resource  of  the  judicious  mquirer ;  provided  the 
testimony  in  fitvor  of  the  anomaly  presents,  when  vrell  sined,  no  sus- 
picions circumstances. 

But  the  testimony  is  scarcely  ever  found  t<^  stand  that  test,  in  cases 

in  which  the  anomaly  is  not  real.    In  the  instances  upon  record  in 

vfhich  a  great  number  of  witnesses,  of  good  reputation  and  scientific 

acquirements,  have  testified  to -the  truth  of  something  which  has  turned 

out  untrue,  there  have  ahnost  always  been  circumstances  which,  to  a 

keen  observer  who  had  taken  due  pains  to  sift  the  matter,  would  have 

rendered  the  testimony  untrustworthy.     There  have  generally  been 

means  of  accounting  for  the  impression  upon  the  senses  or  minds  of 

the  alleged  percipients  by  fallacious  appearances ;  or  some  epidemic 

delusion,  propagated  by  the  contagious  influence  of  popular  feeHng, 

has  been  concerned  in  the  case;  or  some  strong  interest  has  been 

implicated— religious  zeal,  party  feeling,  vanitv,  or  at  least  the  passion 

for  the  marvelous,  in  persons  strongly  susceptible  of  it.    When  none 

of  these  or  similar  circumstances  exist  to  account  for  the  apparent 

strength  of  the  testimony:  and  where  the  assertion  is  not  in  contra- 

dictioii  either  to  those  universal  laws  which  know  no  counteraction  or 

anomaly,  or  to  the  generalizations  next  in.  comprehensiveness  to  them, 

but  vronld  only  amount,  if  admitted,  to  the  existence  of  an  unknown 

cause  or  an  anomalous  Kind,  in  circumstances  not  so  thoroughly 

explored  but  that  it  is  credible  that  things  hitherto  unknown  may  still 

come  to  light;  a  cautious  person  will  neither  admit  nor  reject  the  tesd- 

mooy,  but  will  wait  for  confirmation  at  other  times  and  from  other 

anconnected  sources.    Such  ought  to  have  been  the  conduct  of  the 

Ring  of  Siam  when  the  Dutch  traveUers  affirmed  to  him  the  existence 

of  ice.     But  an  ivnorant  person  b  as  obstinate  in  hb  contemptuous 

incredality  as  he  n  unreasonably  credulous.    Anything  unlike  his  own 

narrovr  experience  he  disbelieves,  if  it  flatters  no  propensity;  any 

nuraery  tale  b  swallowed  implicitly  by  him  if  it  does. 

§  4.  Befiyre  concluding  thb  inquiry,  we  must  advert  to  a  very  serious 
mieapprehension  of  the  principles  of  the  subject,  which  has  been  com- 
watted  by  some  of  the  writers  against  Hmne's  Euay  am  Miradeg,  in 
their  anxiety  to  destroy  what  appeared  to  them  a  fi>rmidable  weapon 
of  aasault  ag^ainst  the  Christian  religion ;  and  to  which,  with  entirely 
different  views  on  the  religious  questioni  Laplace,  in  hb  Euay  tm 
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Probainlitks^  ban  beea  led  to  give  lib  aaaction ;  the  efibct  in  botii 
being,  entiirely  lo  confound  the  doctrine  of  the  Qroonds  of  Disbelief. 
The  mistake  oonsiflts  in  overlooking  the  distinctioB  between  (what  may 
be  called)  improbability  before  the  fact,  and  improbability  after  it;  two 
different  propeitiea,  the  latter  of  which  is  always  a  gzomid  of  didbelief ; 
the  former  is  so  or  not,  as  it  may  happen. 

Many  events  are .  akogeth^*  improbable  to  us*  be&re  they  have 
happened,  or  before  we  are  informed  of  dieir  happening,  which  are 
not  m  the  least  incredible  when  we  are  informed  o^ihem,  because  not 
contrary  to  any,  even  approximate,  induction.  In  the  cast  of  a  per* 
fectly  fair  die,  tlm  chances  are  five  to  one  against  throwing  ace,  thajt  ia, 
ace  will  be  thrown  on  an  average  only  once  jb  six  throws.  But  diia 
is  no  reason  against  believing  that  ace  was  thrown  on  a  given  occasion, 
if  any  ccedible  witness  asserts  it;  since  akhougfa  ace  d  only  thrown 
once  in  six  times,  same  number  which  is  only  thnywn  once  in  six  times 
must  have  been  thrown  if  the  die  was  thrown  at  all.  The  improbtt* 
bility,  then,  or  in  other  words,  the  unusualneas,  of  any  fact,  is  no  reason 
for  disbelieving  it^  if  the  nature  of  the  case  renders  it  oertain  that 
either  that  or  somethiiig  equally  improbaUe,  that  ia,  equally,  unusual, 
did  happen.  If  we  disbelieved  all  facts  which  had  dw  cmances  against 
them  beforehand,  we  should  believe  hardly  anything.  We  acre  toU 
that  A.  B.  died  yesterday :  the  moment  before  we  were  so  told,  the 
chances  against  his  having  died  on  that  day  may  have  been  ten  thou- 
sand to  one ;  but  since  he  was  c^tain  to  die  at  sense  time  or  otther, 
and  when  he  died  must  necessarily  die  on  some  jpaiticulBr  day,  while 
the  chances  are  innumerable  against  eveiy  day  m  particular,  experi- 
ence affords  no  ground  whatever  for  discrediting  any  testimony  whicil 
may  be  produced  to  the  event's  having  taken  place  on  a  given  day. 

Yet  it  has  been  considered,  by  Dr.  Campbell  and  othen,  as  a  com* 
plete  answer  to  Hume's  doctrine  (that  things  are  incredible  which  are 
contrary  to  the  uniform  course  of  experience),  that  we-  do  not  diabe* 
lieve,  merely  because  the  chances  were  against  them»  thincs  in  strict 
conformity  to  the  uniform  course  of  experience ;  that  we  do  not  dia* 
believe  an  alleged  fact  merely  because  the  combination  of  causes  upon 
which  it  depends  occurs  only  once  in  a  certain  number  of  tunes.     It  is 
evident  that  whatever  is  shown  by  experience  to  occur  in  a  certain 
proportion  (however  small)  of  the  whole  number  of  possible  cases,  ia 
not  contrary  to  experience ;  (though  we  are  right  in  disbelieving  it,  if 
some  other  supposition  respecting  the  matter  in  question  would  be  trae 
in  a  greater  proportion  of  the  whole  number  of  cases.)     What  vrotild 
really  be  contrary  to  experience,  would  be  the  assertion  that  the  event 
had  happened  more  frequently  in  some  large  number  of  times,  tliaii 
the  same  combination  had  ever  been  known  to  ocour  in  that  nunabetr 
of  times;  and  this  alone  it  is  which  is  improbable,  in  the  sense  of  Jn* 
credibili^,  or,  as  we  have  oalled  it,  impfonability  after  the  tuU 

§  5.  While  the  defenders  of  Christianity  against  Hume  have  AnB 
confounded  two  different  meanings  of  the  wora  improbalWty,  oon- 
tendinff  that  because  improbability  of  the  otte  kind  is  not  necessarilj  a 
ground  of  disbelief,  neither  therefore  is  the  other »  and  that  nothing 
supported  by  credible  testimony  ought  ever  to  be  disbelieved ;  La* 
place,  again^  falling  into  the  same  conmsion  between  the  two  meaningSg 
contendii  on  the  contraryi  that  because  improbability  of  the  otte  kind 
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is  a  saflJiGicne  gvooBcl  ibr  disbelief,  ike  etber  is  so  too;  and  that  vbal 
is  improbable  before  the  fact,  is  therefore  (not  indeed  in  all  cases,  but 
in  a  peculiar  class  of  eases  whioh  I  am  about  to  spectfy)«  incredible 
after  It. 

If»  says  Laplace,  tliere  are  one  thousand  tickets  in  a  box,  and  one 
only  has  been  drawn  out;  then  if  an  eye-iHritness  affinns  that  the 
Dumber  drawn  wbs  7^,  this,  though  the  chances  were  999  in  1000 
against  it,  ia  not  incredible,  because  the  chances  were  equally  great 
against  every  other  number.  But  (he  conttnues)  if  there  are  in  the 
box  999  black  balls  and  only  one  white,  and  the  witness  affirms  that 
die  white  baH  was  drawn,  this  is  incredible ;  because  there  was  bat 
one  chance  in  £rror  of  white,  and  999  in  fiivor  of  some  black  halL 

Tlus  appears  to  me  entirely  fhllacious.    It  is  evident,  both  from 

general  reasoning  and  specific  experience,  that  die  white  ball  will  be 

mwn  out  exactly  as  often^  in  any  large  number  of  trials,  as  the  ticket 

No.  79  will ;  the  two  assertions,  therefore,  are  precisely  on  the  same 

level  in  point  of  cre^bility.     There  is  one  way. of  putting  the  case 

which,  I  think,  must  carry  conviction  to  every  one.    Suppose  that  the 

thousand  balls  are  numbered,  and  that  the  white  ball  happens  to  be 

ticketed  79.     Then  the  drawing  of  the  while  ball,  and  the  drawing  of 

No.  79,  are  the  very  same  event ;  how  then  can  ihe  one  be  credible, 

the  other  absolutely  incredible  I    A  witness  sees  it  drawn,  and  makea 

his  report  to  us :  if  he  says  that  No.  79  was  drawn,  according  to 

Laplace,  he  may  be  believed ;  if  he  says  a  white  ball  was  drawn,  we 

are  bound  to  disbelieve  him.     Is  this  rational  %    Is  it  not  clear,  on  the 

contrary,  that  the  only  dilTerence  there  oould  be  in  the  credit  due  to 

him  would  arise  from  moral  causes,  namely,  from  the  influence  whiiA 

(if  the  witness  knew  that  there  was  but  one  white  ball  in  a  thousand) 

might  be  assigned  to  the  greater  apparent  wonder  in  the  latter  case  ! 

which  to  one  kind  of  person  would  be  a  temptation  to  deceive,  or  to 

take  up  a  hasty  impression,  while  to  another,  the  same  thing  would  be 

a  motive  for  assuring  himself  more  positively  of  the  fact|  and  would 

therefore  actually  increase  the  credit  due  to  his  testimony. 

The  mathematical  reasoning  which  misled  Laplace  into  this  logical 
error,  is  too  long  to  be  here  quoted.     It  is  found  in  the  section  of  his 
JSssai  Philosophique  sur  les  ProbabUites,  entitled  De  la  Probabiliti  dei 
Tanoignages,  and  is  founded  upon  a  misapplication,  noticed  by  us  in 
a  former  place,  of  his  own  sixth  theorem  of  die  doctrince  of  chances;  a 
theorem  which  he  himself  describes  as  that  by  which  we  determine 
the  probability  that  a  given  effect  was  produced  by  one  or  by  another 
of  several  causes  capable  of  producing  iL     The  substance  of  his  argu« 
meat  may  be  briefly  stated  as  follows :  Treating  the  asserdon  of  the 
witnesB  as  the  effect,  he  considers  as  its  two  possible  causes,  the  vera- 
city or  mendacity  of  the  witness  on  die  particular  occasion,  that  is,  the 
truth  or  falsity  of  the  fact.    According  to  the  dieorem,  the  probability 
that  the  effect  was  produced  by  a  particular  cause,  is  as  the  antecedent 
probability  of  the  cause,  multiplied  by  die  probability  that  the  cause, 
if  it  existed,  would  produce  the  given  effect.     Accordingly  (says 
Laplaoe)  in  die  case  oi  die  thousand  tickets,  the  cause  mendacity  mignt 
produc^e  any  one  of  999  untrue  statements,  while  in  the  case  of  the 
telle,  there  being  only  two  statements  to  make,  viz.,  white  or  blacky 
and  one   of  these  being  true,  the  cause  mendacity  could  only  produce 
one  untrue  statement :  and  consequently  (the  antecedent  probability 
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of  mendadtY  from  the  chencter  of  the  witnefls  being  supposed  the 
tame  in  bolli  cases)  mendacity  was  999  times  less  likely  to  nave  pto- 
daced  the  particular  assertion  made,  and  is  therefore  999  times  less 
likely  to  have  existed,  in  the  former  case  than  in  the  latter. 

The  error  of  this  argument  seems  to  be  the  same  which  we  pointed 
out  in  a  former  chapter,*  that  of  applying  a  theorem,  only  true  of  the 
degrees  of  probabihty  of  causes,  to  the  probability  of  what  sre  neithei 
causes  nor  mdications  of  causes,  nor  in  any  other  way  specially  con- 
nected with  the  eflfect.     The  point  in  question  is,  the  comparative 
probability  of  two  suppositions,  that  the  witness  lies,  and  that  he  speaks 
truth.    But  these  are  not  two  possible  camaes  of  the  giyen  effect  (die 
witness's  assertion) ;  they  are  merely  two  possible  quaJkies  of  it.    The 
truth  of  the  assertion  if,  indeed,  on  the  supposition  of  veracity,  the 
cause  of  its  beingr  made ;  but  the  fiilsity  of  it  is  not,  on  any  suppositioDf 
a  cause  of  its  bemg  made.    It  is  not  incompatible  with  the  dishonesty 
of  the  witness  that  he  should  have  spoken  the  truth :  the  difference  be- 
tween the  two  suppositions  of  honesty  and  dishonesty  is,  that  on  the  one 
he  would  certainly  speak  the  truth,  while  on  the  other  he  was  just  efful* 
ly  likely  to  speak  that  or  anything  else.     If  the  falsity  of  the  proposition 
were  a  real  cause  for  his  asserting  it,  and  there  were  no  possible  mode 
of  accounting  for  a  &lse  assertion  but  by  supposing  that  it  is  made  pre- 
cisely because  of  its  falsity,  I  do  not  see  how  Laplace's  argument  couii. 
be  resisted.     The  case  'v^ere  there  are  999  possible  fidee  assertions, 
and  that  in  which  there  is  but  one,  would  then  present  a  vast  differ-* 
ence  in  the  probability  that  the  assertion  actually  made  proceeded  from 
falsity ;  because  in  the  one  case  a  mendacious  witness  was  sure  to  as- 
sert the  one  false  fact,  in  the  other  there  would  be  an  equal  chance  of 
his  alerting  any  one  pf  the  999.    But  as  it  is,  the  falsity  was  a  m^e 
accident  of  the  assertioni  not  the  cause  of  it;  and  even  on  the  suppo- 
sition of  dishonesty,  the  statement  is  as  likely  to  be  true  aa  ^Ise,  while 
on  the  supposition  of  honesty  it  is  certain  to  be  true.     The  asserticm, 
therefore,  is  credible. 

With  these  remarks  we  shall  close  the  discussion  of  the  G-rounds  of 
Disbelief;  and  along  with  it,  such  exposition  as  our  space  admitted^ 
and  as  the  writer  huS  it  in  his  power  to  ftumish,  (^  the  Logic  of  Induc- 
tion. 

•  Svpn,  p.  SBi. 


BOOK  IV. 

» 

OP  OPERATIONS  SUBSIDIARY  TO  INDUCTION. 


**  Clear  and  distinct  ideaa  are  terms  which,  thoagh  familiar  and  frequent  in  men's  mouthy 
I  have  reason  to  think  eferj  one  who  uses  does  not  perfectly  understand.  And  possibly  it 
k  but  here  and  there  ope  who  gives  himself  the  trouble  to  consider  them  so  far  as  to  know 
what  he  himself  or  others  precisely  mean  by  them;  1  have,  therefore,  in  most  plscee, 
chose  to  put  determinate  or  determined,  instead  of  clear  and  distinct,  as  more  likely  to 
direct  men's  thoughts  to  my  meaning  in  this  matter.*'— Locke's  Buay  on  th»  Ifuman  Vw 
dtnumdimg ;  Epistle  to  the  Reader. 

**  Accofding  to  this  Tiew  <tf  the  process  of  the  mind,  in  carrying  on  general  speculationa, 
that  Idea  which  the  ancient  philosophera  considered  as  the  essence  of  an  individual,  is 
nothing  mora  than  the  particular  quality  or  qualities  in  which  it  resembles  other  individuals 
of  the  same  class ;  and  in  consequence  of  which,  a  generic  name  is  applied  to  it." — ^D. 
Stbwabt,  Pkd.  ^thM  Hmmam  Mmd,  ch.  iv.,  sec.  3. 

"  Oeuz  grandee  notions  philosophiqnes  dominent  la  th6orie  fondamentale  de  la  methods 
iiatarelle  prK^rement  dite,  savoir,  la  formation  dee  groupes  naturels,  at  ensuite  leur  soc- 
cesaion  hierarchique." — Comts,  C«w$  i*  PkUouphitlPotitivt,  48me  10900 


CHAPTER  I. 

OP  QBSERVATIOIf,  AND  DESCRIPTION. 


§  1.  The  inquiry  which  occupied  us  in  the  two  preceding  Books, 
has  conducted  us  to  what  appears  a  satisfactory  solution  of  the  principal 
problem  of  Logic,  accordins  to  the  conception  I  hare  formed  of  the 
science.  We  have  found,  tubat  the  mental  process  with  which  Logic 
18  conTersant,  the  operation  of  investigating  truths  by  means  of  eyidence, 
is  alwuySy  even  when  appearances  point  to  a  difierent  theory  of  it,  a 
process  of  induction.  And  we  have  pardcularized  the  various  modes 
of  induction,  and  obtained  a  clear  view  of  the  principles  to  which  it 
must  conform,  in  order  to  lead  to  results  which  can  be  relied  on. 

The  consideration  of  induction,  however,  does  not  end  with  the 
direct  rules  for  its  performance.  Something  must  be  said  of  those 
other  operadons  of  the  mind,  which  are  either  necessarily  presupposed 
in  all  induction,  or  are  instrumental  to  the  more  difficult  and  compli- 
cated inductive  processes.  The  present  Book  will  be  devoted  to  the 
consideration  01  these  subsidiary  operations :  among  which  our  atten- 
tion must  first  be  siven  to  those,  which  are  indispensable  preliminariet 
to  all  induction  whatsoever. 

Induction  being  merely  the  extensicm  to  a  class  of  cases,  of  somo- 
thin^  ^^hich  has  been  observed  to  be  true  in  certain  individual  instances 
of  the  class ;  the  first  place  among  the  operations  subsidiary  to  induce 
tion,  IB  claimed  by  Observation.  This  is  not,  however,  the  place  to 
lay  dayvn  rules  for  making  good  observers ;  nor  is  it  within  the  com* 
petence  of  Log^ic  to  do  so,  but  of  the  art  of  intellectual  Education. 
Our  business  with  Observation  is  only  in  its  connexion  with  the  ap- 
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prppriate  problem  of  logic,  the  estiinatioii  of  evidence.  We  have  to 
consider,  not  how  or  what  to  observe,  but  under  what  conditions  ob- 
servation is  to  be  relied  on ;  what  ia  needful,  in  order  that  the  fact, 
supposed  to  be  observed,  may  safely  be  receiveSl  aa  true. 

§  2.  The  answer  to  this  questum  ia  very  simple,  at  least  in  its  first 
aspect.  The  sole  condition  is,  that  what  is  supposed  to  have  been 
olwerved  aball  really  have  been  observed ;  that  it  be  an  observation, 
not  an  inference.  For  in  almost  every  act  of  our  perceiving  faculties, 
observation  and  inference  are  intimately  blended.  What  we  are  said 
'.o  observe  is  usually  a  compound  result,  of  which  one-tenth  may  be 
observation  and  the  remaining  nine-tenths  inference. 

I  afiirm,  for  example,  that  I  hear  a  man's  voice.  This  would  pass, 
in  common  language,  for  a  direct  perception.  All,  however,  which  is 
really  perception,  is  that  I  hear  a  souna.  That  the  sound  is  a  voice, 
and  that  voice  the  voice  of  a  man,  are  not  perceptions  but  in&rencesb 
I  affirm,  again,  that  I  saw  my  brother  at  a  cextain  hour  this  momiag. 
If  any  propositicm  concerning  a  matter  <^  &ct  would  commonly  be 
said  to  be  known  by  the  direct  testimony  of  the  senses,  this  surely 
would  be  so.  The  truth,  however,  is  far  otherwise.  I  only  saw  a 
certain  colored  surface ;  or  rather  I  had  the  kind  of  visual  sensadoiis 
which  are  usually  produced  by  a  colored  surface;  and  firom  these 
as  marks,  known  to  oe  such  by  previous  experience,  I  concluded  that  I 
saw  my  brother.  I  might  have  had  sensations  precisely  similar,  when 
my  brother  was  not  there.  I  might  have  seen  some  other  person 
so  nearly  resembling  him  in  appearance,  as,  at  the  distance,  and  with 
the  degree  of  attention  which  I  bestowed,  to  be  mistaken  for  him.  I 
might  have  been  asleep  and  have  dreamed  that  I  saw  him ;  or  in  a 
state  of  nervous  disorder,  which  brought  his  image  before  me  in  a 
waking  hallucination.  In  all  these  modes  men  have  been  led  to  be- 
lieve Uiat  they  saw  persons  well  known  to  them,  who  were  dead,  or 
&r  distant.  If  any  of  these  suppositions  had  been  true,  the  aflfhrmatioB 
that  I  saw  my  brother  would  haVe  been  eironeous ;  but  whatever  was 
matter  of  direct  perception,  namely,  the  visual  sensations,  would  have 
been  real.  The  inference  only  -would  have  been  ill  grounded;  I 
should  have  ascribed  those  sensations  to  a  wrong  cause. 

Innumerable  instances  might  be  given,  and  analyzed  in  the  same 
planner,  of  whaK  axe  vulgariy  called  errors  of  sense.     There  are  none 
of  them  properly  errors  of  sense ;  they  are  erroneous  inferences  fit>iii 
sense.     When  I  lo<^  at  a  candle  through  a  multiplying  glass,  I  seem 
to  see  a  dozen  candles  instead  of  one:  and  if  the  real  circumstances  of 
the.  case  were  skiDfiilly  disguised,  I  might  suppose  that  there  were  reaUy 
that  number ;  there  would  be  what  is  called  an  optical  deception.      In 
the  kaleidoscope,  there  really  is  that  deception :    when  I  look  through 
the  instrument,  instead  of  what  is  actually  there,  namely,  a  casual  ai^ 
rangement  of  colored  fragments  of  glass,  I  seem  to  see  the  same  com- 
bination several  times  repeated  in  symmetrical  arrangement  round  a 
point     The  delusion  is  of  course  eflected  by  giving  me  the  same  sen* 
sations,  which  I  should  have  had  if  such  a  symmetrical  combination  had 
really  been  presented  to  me.     If  I  cross  two  of  my  fingers,  and  bring 
any  small  object,  a  marble  for  instance,  into  contact  with  both,  at  points 
not  usually  touched  simukaneously  by  one  object,  I  can  hardly,  if  mj 
eyes  are  shut,  help  believing  thai  there  are  two  marbles  instead  of  one. 
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But  it  is  not  my  touch  in  thk  case,  nor  my  sight  in  the  other,  which  is 
deceiTed;  the  deception,  whether  durable  or  only  momentary,  is  in 
my  judgment.    From  my  senses  I  have  only  the  sensations,  and  those 
are  genuine.     Being  accustomed  to  have  diose  or  similar  sensations 
when,  and  only  when,  a  certain  arrangement  of  outward  objects  is 
present  to  my  organs,  I  have  the  habit  of  instantly,  when  I  experience 
the  sensations,  imerring  the  existence  of  that  state  of  outward  things. 
This  habit  has  become  so  powerful,  that  the  inference,  performed  with 
the  speed  and  certainty  of  an  instinct,  is  confounded  with  intuitive 
perceptions. .  When  it  is  correct,  I  am  unconscious  that  it  ever  needed 
proof;  even  when  I  know  it  to  be  incorrect,  I  cannot  vrithout  consid- 
erable effort  abstain  from  making  it.     In  order  to  be  aware  that  it  is 
not  made  by  instinct  but  by  an  acquired  habit,  I  am  obliged  to  reflect 
on  the  slow  process  by  which  I  learned  to  judge  by  the  eye  of  many 
things  which  I  now  appear  to  perceive  directly  by  sight ;  and  oh  the 
reverBe  operation  peifcrmed  by  persons  learning  to  draw,  who  with 
difficulty  and  labor  divest  themselves  of  their  acquired  perceptions, 
and  learn  afresh  to  see  things  as  they  appear  to  the  eye,  instead  of  see- 
ing them  as  they  really  are. 

It  would  be  easy  to  prolong  these  illustrations,  were  there  any  need 
to  expatiate  upon  a  topic  so  copiously  exempHfied  in  various  popular 
works.     From  the  examples  already  given,  it  is  seen  sufficiently,  that 
the  individual  facts  from  which  we  collect  our  inductive  generalizations 
are  scarcely  ever  obtained  by  observation  alone.     Observation  extends 
only  to  the  sensations  by  which  we  recognize  objects ;  but  the  propo- 
sitions which  we  make  use  of,  either  in  science  or  in  common  life, 
relate  mostly  to  the  objects  themselves.     In  every  act  of  what  is  called 
observation,  there  is  at  least  one  inference,  from  the  sensations  to  the 
presence  of  the  object ;  from  the  marks  or  diagnostics  to  the  entire 
phenomenon.     And  hence,   among  other  consequences,  follows  the 
seeming'  paradox,  that  a  geueral  proposition  collected  from  particulars 
is  often  more  certainly  true  than  any  one  of  the  particular  propositions  ^ 
from  which,  by  an  act  of  induction,  it  was  inferred.     For,  each  of  those 
particular,  (or  rather  singular)  propositions  involved  an  inference,  from 
the  impT^ession  on  the  senses  to  the  fact  which  caused  that  impression : 
and  tins  inference  may  have  been  .erroneous  in  any  one  of  the  mstaacesy 
but  cannot  well  have  been  erroneous  in  all  of  them,  provided  their 
number  ivas  sufficient  to  eliminate  chance.     The  conclusion,  therefore, 
that  10,  the  general  proposition,  may  deserve  more  complete  reliance 
than  it  vrould  be  safe  to  repose  in  any  one  of  the  inductive  premisses. 
The  log^c  of  observation,  then,  consists  solely  in  a  correct  discrimi- 
nation between  that,  in  a  result  of  observation,  which  has  really  been 
perceived,  and  that  which  is  an  inference  from  the  perception.    What- 
ever portion  is  inference,  is  amenable  to  the  rules  of  induction  already 
treated  of,  and  requires  no  further  notice  here :  the  question  for  us  in 
this  place  is,  when  all  which  is  inference  is  taken  away>  what  remains? 
There  remain,  in  the  first  place,  the  miiid's  own  feelings  or  states  of 
coDscioiisness,  namely,  its  outward  feelings  or  sensations,  and  its  inward 
feelings  — '  its  thoughts,  emotions,  and  volkions.    Whether  anything  else 
x&naioB,  €nr  all  else  is  inference  from  this ;  whedier  the  mind  is  capable 
jf  directly  perceiving  or  apprehending  anythinj^  except  states  of  its 
uwn  consciousness— is  the  peculiar  problem  of  the  higher  or  trans- 
cendental metaphysics.    But  after  excluding  all  questions  on  which 
3  C 
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crimination  we -are  called  upon  prabtioAfiy  to  eK«rciee  is  boptweon 
•easadons  or  other  feelings,  of  oinr  own  or  of  other  peopAe,  and  info- 
enoea  drawn  fron  them.  ^And  on  the  dieexy  of  Obenrvatkii  thie  is  ail 
which  seems  neeessary  to  be  .said  in  this  plaoe. 

§  3.  If,  in  the  stmnlest  observation,  or  in  what  passes  for  sack,  there 
is  a  large  part  whieo  is  not  observatimi  but  somedung  else  f  so  in  the 
simplest  description  of  an  observation,  there  Is,  and  must  always  be, 
mach  moBe  aasexted  tiwn  is  contained  in  the  perception  itself  We 
cannot  describe  a  ftct  without  toaplying  -more  than  tbe  &ct.  <  The  per- 
ception is  oidy  of  one  in^Tidiial  diing ;  but  to  describe  it  is  to  affism 
a  connexion  between  it  and  every  other  thing  which  is  etther  deaolad 
or  connoted  by  any  of  die  tenns  nsed.  To  begin  wh^  an  eKam^e, 
than  which  none  can  be  conceived  more  elemeotary :  I  have  a  sensa- 
tion of  sisht,  imd  I  endeavor  to  describe  it  by  rajBig  -that  I  see  aome- 
thing  white.  In  saying  this,  I  do  notsolety  affinn  my  sensatkm;  I 
also  class  it.  lassert  ar  resemblanoe  between  tiM  thing  I  aee,  and  ^ 
things  which  I  and  others  are  accustomed  to  call  wblte.  I  assert  tibat 
it  resembles  tbem  in  the  dronmstaace  in  which  they  all  Tesembie  one 
another,  in  ^bat  wbich  is  the  ground  of  their  being  called  by  the  name. 
This  is  not  merely  one  way  of  describing  an  observadon,  bnt  the  only 
way.  If  I  woidd  either  register  ray  observation  fcr  nny  own  ibtoiB 
use,  or  make  it  known  fbr  dw  benefit  of  others,  I  must  assert  a  leaem- 
blance  between  tbe  fiu^  which  I  have  observed  and  soawtlmig  else. 
It  is  iriberent  in  a  description,  to  be  tke  Btatenunt  of  a  nesembiance, 
or  resemblances. 

These  resemblances  are  not  always  apprehended  directly,  by  merelT 
eompai'iiig  the  olgeot  observed  with  some  other  present  object,  or  -with 
our  recollection  6E  an  object  whidi  is  absent.     Thev  are  often  aaoer- 
tained  through  immediate  marks,  that  is,  deductivery.    In  describing 
some  new  kind  of  animal,  suppose  me  to  say  that  it  measurestoi  leet  im 
length,  firom  the  forehead  to  tne  extremity  of  the  tail.    I  did  not  asoer* 
tain  this  by  the  unassisted  eye.    I  had  a  two^foot  rule  which  I  appBed 
to  the  object,  and,  as  we  commonly  say,  measured  it;  an  operaBcm 
wluch  was  not  wholly  manual,  but  partly  also  mathematical,  involving 
the  two  propositions.  Five  times  tvro  is  ten,  and  Tlnngs  whi^    asre 
equal  to  the  same  thing  are  equal  to  one  another.    Henoe,  die  £mtt 
that  the  animal  is  ten  met  long  is  not  an  immediate  perception,  Isut  a 
conclusion  fr«m  reasoning ;  the  minor  premisses  alone  bein^  furnislied 
by  observation  of  the  object.    But  this  does  not  hindor  it  nromx  being 
righdy  caHed  a  description  of  the  anknaL 

To  pass  at  once  from  a  very  simple  to  a  very  cotnplex  example  :  I 
affirm  that  the  earth  is  globular.     The  assertion  is  not  grounded  upon 
direct  peneention ;  for  ti£e  figure  of  the  eaxth  cannot,  by  us,  be  dliroctly 
perceived,  aithoagh  the  assertion  would  not  be  true  mdeaa    ouxni]n-> 
stances  could  be  supposed  under  which  its  truth  could  be  so  perceived. 
That  the  fimn  of  the  earth  is  ^^bbukr,  is  inferrod  firam  o^ntoiii  amarks, 
as  for  instance  ficom  this,  that  its  shadow  thrown  upon  the  moom  ia  cir- 
cular; orthis^  that  on  ihe  sea,  orany  extenive  {dssn,  our  kbwiaon  ia 
fdwa3rB  a  circle ;  either  ofwhioh'madts  is  incompatible  with  dasy  otber 
than  a  elobtdar  fimn.    I  aisseit  ftizther, ihat*the earthis diat  pavticailar 
kind  ofglobewhioh  is  termed'an  oUate  spheroid ;  beeaoae  4a  as  ImaM] 
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by  m^Moremeiit  in  tke  direalion  of  the  iiieridiaii«  ihi^t  the  leogth  oa^ 
•itf&pe  of  the  e«cCb  which  subteiMU  a  ^ven  a^gla  «yt  4a  o^lre,  dioHB- 
iajies  8A  w^  recede  iWHii  the  o^iutor  and  approach  the  pol^a.  fiim 
these  pippoaiia^iQti  thft  die.ewRdi  ia  globular,  and  that  it  is  an  pMate 
spheroid,  aasmvWh  of  diev«  one  iMividual  fact;  in  its  own  aai^une 
capable  of  being  pemiyed  by  ihe  ae^nses  when  the  requiaiAe  orj^am 
aud  the  Aeoossaiir  posiiion  ^are  auppoaedt  snd  only  mot  actually  pi9i> 
oeivod  beoav^  those  oK§di^  a|id  that  position  are  wantbg.  That 
wUcbt  if  the  &ct  c;ould>ltt9re  boen  aeen^  woidd  hare  been  caUed  a  de- 
scription of  the  figure  of  the  earth,  may  without  impropriety  be.ao 
c|i{led  whan  iqMvL  ^  being  9QeB  it  ia  mfaxed.  But  we  cauld ,  not 
wichqut  impEopriefy  «allieitIvBr  of  these  aaaertions  an  iodjK^n  frpin 
&43la  reapyringtiio.earth.  They  are  npt  goneiral  pitMpofutuM9s  collecte4 
from  paitiiHdar-  fa^is,  but  particular  {ftcta4ed«eod  from  gfiner^  pj?gg^ 
oaitioiWL  They  aae  eopctosiooa  obtained  deductively,  fr<mi  prenusAea 
oogyiariog  in  4a4i»<i49n ;  hut  rf  tbaae  pcemiaaos  aome  w^e  not  ob- 
tained l^  oba^nwtipA.^  die  eaitht  nor  hftd  Auy  pe^ar  refenmee  to  it. 
IC  tbeut  KbO'tnilh  xmpmnjmg  th^  Sgvre  tof  ^be  eaith  ia  not  an  in4u«>- 
tion,  why  ahpuW  the  truth  jreapeoting  ithe  Smxe  of  ^  earth's  dirbit  be 
sol  Mr.  Wh9weU  lOOiMads  itbat  it  ia;  although  the  two  G99es  on^ 
differ  in  this,  4&at  Ae  (ofm  of  .the  .<H:bit  .was  not,  like  the  form  of  the 
esAh  ttaelC  d^dnosd  ^y  fatiofliiia|iQn  from  fads  which  were  marfca  of 
ellipticity,  but  was  got  at  by  boldly  gSMisaing  that  the  path  was  an 
eUipee,  aad  finding  afterwaroa,  on  examination,  that  the  observationa 
were  in  hacmony  with  the  hypothesja.  Not  oqly,  according  to  Mr. 
WheweH,  ia  .thia  pKOOOsa  <vf  guessing,  wad  veiifying  our  guapaos  induc^ 
tioB,  but  it  is  t^  wh(Eik,of  inductkNi :  ,no/o4ier  ex»pos^ion  can  be  givan 
of  that  logical  opexfatioB.  That  he  is  wfoqg  in  ihe  latter  aaaertiou,  the 
whole  of  the  jvmceding  JBopk  has,.  I  hope,  aufficjeutly  pcoved ;  ai^d  that 
esroi^^efofmer.of  the^wo-eontaina  a  large  doae  pf.ercoc.with  but  a 
email  poiotiQn .of  truth,  waSvAtt^mpted.to  he  i^wn  in  the  second  chc^ 
ter  of  tibe  fame  Boolu*  .We  are.ncwv,  howeyeri  pr^pajrad  to  g^o  more 
into  the  baart  ofthe  questiwthan  at  .thataarlier  penod  of  aur  mquiry, 
and  a.few  wof^s.will,  I,d)i9k,4iuAoa.tOv  dispel  all  reroi»iaing  4)hi9curity. 

§4.  Weoiiaflr!M)d,:inthaaeoQpd4^fq9lerrthqaihepofKMit^^ 
eaich  moves  in  an.  eOif/ie,*\Mo  far,  aa  it  only  aenraa  fer  .the  O041i^ption  or 
oopaaiciiug  tag0thpr  of.a^otual  qbaarmtima,  (that  ia,  aa  it  only  affirms 
that  the  obeyed  ]k(iiitiona  of  .the  earth  .may  be  oca^aatly  repsciaentad 
by  aa  many  poupla.in  the  cirj6um£vanca  of  an.  imaginary  ellipae,)  is  not 
aa  indMietion,  bat  a  deacr^taon :  it  ia^an  induction  only,  when  it  affinna 
that  the  iotaicmadiate  n9iitiona^  fit  which  there  has  Wn  no  direct 
obemrvation,  would  be  muad  to  coxveapond  U>  the  remaining  points  of 
the  aame  elliptic  civcumfereaee.    Now.  althau^  tUa  Deal  i^uotion  ia 
one  thing,,  and  tha  daacripd^n  amHher,  we  aro  in  a  very  diflbnwit  con- 
dition for  making  the  induction  after  we  have  obtained  the  description, 
and  before  it.  .  For  inasmuch  aa  the  deacription,  like  all  other  descrip- 
tions, contains  the  assertion  of  a  resemblance  between  the  phenomenon 
deacribed  and  something  elae ;  in  pointing  out  aomething  which  the 
aeri00  of  obaerved  placea  of  a  planet  reaemblea,  it  nointa  out  aomething 
in  wbich  the  aeveral  placea  themaelvea  agree.    It  the  aeriea  of  placea 

*  Sopia,  pp.  iTT-im. 
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corresponds  to  as  man^  points  af  an  ellipse,  the  places  theniflehres 
agree  in  bein^  situated  in  that  ellipse.  We  have,  therefore,  by  means 
or  the  description,  -obtained  the  requisates  for  an  indaction  by  the 
Method  of  Agreement.  The  successive  observed  places  of  the  earth 
being  considered  as  e^cts,  and  its  motion  as  the  cause  which  produced 
them,  we  find  that  those  effects,  that  is,  those  places,  agree  in  the  cir- 
cumstance of  being  in  an  ellipse.  We  conclude  that  the  remaining 
effects,  the  places  which  have  not  been  observed,  agiee  in  the  same 
circumstance,  and  that  the  law  of  the  motion  of  the  earth  is  raodon  in 
an  ellipse. 

The  Colligation  of  Facts,  therefore,  by  means  of  hypotheses,  or,  as 
Mr.  AVheweU  prefers  to  say,  by  means  of  Conceptions,  instead  of  being, 
as  he  supposes,  Inducti<Hi  itself,  takes  its  proper  place  among  opera- 
tions subsidiary  to  Induction.    AH  Induction  supposes  that  we  ha?e 
previously  compared  the  requisite  number  of  individual  instances,  and 
ascertained  in  what  circumstances  they  a^;ree ;  the  Colligation  of  FactK 
is  no  other  than  this  preliminary  operation :  and  the  proper  office  of 
'*  clear  and  appropriate  ideas,"  on  the  necessity  of  which  Mr.  Whewe9 
has  said  so  much,  is  to  enable  us  to  perform  this  operation  correctly. 
When  Kepler,  after  vainly  endeavoring  to  connect  the  observed  places 
of  a  planet  bv  various  hypotheses  of  circular  motion,  at  last  tried  the 
hypothesis  of  an  ellipse  and  found  it  answer  to  the  phenomena,  what 
he  really  attempted,  first  unsuccessfiiUy  and  at  last  successfully,  was  to 
discover  the  circumstance  in  which  all  the  observed  positions  of  the 
planet  agreed.     And  when  he  in  like  manner  connected  another  set  of 
observed  facts,  the  periodic  times  of  the  different  planets,  by  the  prop- 
osition that  the  squares  of  the  times  are  proportional  to  the  cubes  of 
the  distances,  what  he  did  was  simply  to  ascertain  the  propeity  m 
which  the  periodic  times  of  all  the  different  planets  agreed. 

Since,  therefore,  all  that  is  true  and  to  the  purpose  in  Mr.  Whewell's 
doctrine  of  ConcepcicHis  might  be  fully  expressed  by  the  more  Huniliar 
term  Hypothesis ;  and  since  his  Colligation  of  Facts  by  means  of  ap- 
propriate Conceptions,  is  but  the  ordinary  process  of  finding  by  a 
comparison  of  phenomena,  in  what  consists  their  agreement  or  resem- 
blance ;  I  would  willingly  have  confined  myself  to  those  better  under- 
stood expressions,  and  persevered  to  die  end  in  the  same  drntinence 
which  I  have  hitherto  observed  firom  all  ideological  discussions ;  con- 
sidering the  mechanism  of  our  thoughts  to  be  a  topic  distinct  firom  and 
irrelevant  to  the  principles  and  rules  by  which  the  trustworthiness  of 
the  results  of  thinking  is  to  be  estimated.    Since,  however,  a  woik  ^ 
such  high  pretensions,  and,  it  must  also  be  said,  of  so  much  real  merit, 
has  rested  the  whole  theory  of  Induction  upon  such  ideological  con- 
siderations, it  seems  necessary  for  others  who  follow,  to  claim  for 
themselves  and  their  doctrines  whatever  position  may  properly  belong 
to  them  on  the  same  metaphysical  grouna.    And  this  is  the  object  of 
the  succeeding  chapter. 
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CHAPTER  II. 

W  ABflTRAOnON,  OK  THB  FQRIfAllOll  OF  OOIICBPTIONB. 

§  1.  The  metaphysical  inquiry  into  the  nature  and  compoeition  of 
what  have  been  called  Abstract  Ideas,  or  in  other  words,  of  &e  notions 
which  answer  in  the  mind  to  dasses  and  to  general  names,  belongs  not 
to  Logic,  but  to  a  different  science,  and  our  purpose  does  not  inquire 
that  we  should  enter  upon  it  here.  We  are  omy  concerned  with  the 
universally  acknowledged  fiict,  that  such  general  notions  or  concep- 
ucna  do  exist.  The  mind  can  conceive  a  multitude  of  individual  things 
as  one  assemblage  or  class ;  and  genetal  names  do  really  suggest  to  us 
certain  ideas  or  mental  representations,  otherwise  we  could  not  use  the 
names  with  consciousness  of  a  meaning.  Whether  the  idea  called  up 
by  a  general  name  is  composed  of  the  various  circumstances  in  whicn 
m  the  individuals  denoted  by  the  name  agree,  and  of  no  others, 
(which  is  the  doctrine  of  Locke,  Brown,  and  the  Conceptualists) ;  or 
whether  it  be  the  idea  of  some  one  of  those  individuals,  clothed  in  its 
individualizing  peculiarities,  but  with  the  accompanying  knowledge 
that  those  peculiarities  are  not  properties  of  the  class,  (which  is  the 
doctrine  of  Berkeley,  Dugald  Stewart,  and  the  modem  Nominahsts)-; 
or  whether  (as  held  by  Mr.  Mill),  the  idea  of  the  class  b  that  of  a 
miscellaneous  assemblage  of  individuals  belonging  to  the  class ;  or 
Aether,  finally,  (what  appears  to  be  the  truest  opinion)  it  be  any  one 
or  any  other  of  all  these,  according  to  the  accidental  circumstances  of 
the  case ;  certain  it  is,  that  srnne  idea  or  mental  conception  is  suggested 
by  a  general  name,  whenever  we.  either  hear  it  or  employ  it  wiui  con- 
sciousness of  a  meaning.  And  this,  which  we  may  call  if  we  please  a 
general  Idea,  represents  in  our  minds  the  whole  class  of  things  to  which 
the  name  is  applied.  Whenever  we  think  or  reason  concerning  the 
class,  we  do  so  by  means  of  this  idea*  And  the  voluntary  power 
which  the  mind  has,  of  attending  to  one  part  of  what  is  present  to  it 
at  any  moment,  and  neglecting  another  part,  enables  us  to  keep  our 
reasonings  and  conclusions  respecting,  the  clasa  unaffected  by  anything 
in  the  idea  or  mental  image  which  is  not  reaUy,  or  at  least  which  we 
do  not  really  believe  to  be,  common  to  the  whole  class. 

We  have,  then,  general  conceptions :  we  can  conceive  a  class  as  a 
claas.    But  this  appears  to  me  to  be  a  fact  which  Logic,  as  such,,  may 
hirlj  be  permitted  to  take  for  granted,  without  anv  particular  exanu-> 
nation  into  the  manner  of  it.     Logic  is  concemea  with  what  we  can 
know,  and  vrith  what  we  can  assert,  but  not  with  what  we  can  con- 
ceive.    We  can  speak  and  reason  of  a  number  of  objects  as  a  class, 
and  we  can  know  them  to  be  a  class,  and  know  what  makes  them  so; 
and  it  is  enough  for  Logic  to  understand  this,  and  to  know  that  the 
mind,  has  whatever  powers  this  implies,  without  inquiring  what  powers 
these    are.    However,  if  we  are  forced  to  enter  upon  this  foreign 
cnround,  it  cannot  but  be  admitted  that  there  are  such  things  as  general 
c<Miceptionst  and  that  when  we  form  a  set  of  phenomena  into  a  class, 
thut.  is,  when  we  compare  them  with  one  anotner  to  ascertain  in  what 
they  ag^ree,  some  general  conception  is  implied  in  this  mental  opera- 
tiotu      And  inasmuch  as  such  a  comparison  is  a  necessary  prelimmaiy 
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to  Induction,  it  is  most  true  that  Induction  could  not  go  on  without 
general  conceptions. 

§  2.  But  it  does  not  therefore  follow  that  these  general  conceptions 
must  have  existed'  in  the  mnid  praviouttytd  thd  compttrison.  It  is  not 
(as  Mr.  Whewell  seems  to  suppose,)  a  law  of  our  inteUect^  that  in 
comparing  cMffg^i^tftieaEclh  Other  and  taldng  note  of  tH^  aj^i^ecfment 
we  nieiK^y  recogviiieisr  ^  reaHised  in  the  ontward  world  soittetniilg  that 
w«  alndaay  bati  hi  our  ibMdar.  The  conception  originaHr  found  its 
way  to  u^  as  tb^  feM^  of  sdeh  a  compfetiso^i.  It  was  obtaitic^d  (in 
meca{^faysiniid  pht^tetS,)  by  ahiti^eu:tiom  firotn  individuai  thin^.  These 
things  may  b«  things  Whi<^  we  pent^ived  or  thought  of  od  fbrmer 
occasions,  bat  t!iey  rhkf  nJi^  bA  the  things  which'iVe  are  perc^Ving  of 
thinkiilg  of  on  tii^^^iy  oceaMon.  Whdri  Kepler  compalt^dtfae  observed 
places  of  tkO'j^fltti^  Man,  and  found  lihat  they  agreed  in  being  pbxnts 
of  an  elliptic  circuteforetice,  he  ajppKed'  a  gidnend  cotii;eptioti  which 
wa«  already  in  his^mind;  haring  been  d^iivM  froni  Uik  form^  exfpeii- 
enee.  But  iMs  \§  by  no  meatts  the  universal  citse.  '^K^beti  W6  compare 
several  obtodts  afid  find  thom  to  a^e  iu  being  wbite,  orMi^  we 
comparO'  me  variods  species  of  ruminatiiig  animals  and-  find  th^m  agree 
in  being ^IdVOn^footed,  we  have  just  a^  much  a  general  conception  in  our 
mindu  as  R^er  had  in  his :  we  have  die  conception  of ''  a  miTUte  thfaig,'* 
or  the  coitcseption  of ''  a  cloven-footed  ammal.'^  But  no  one  suppose 
that  1^  neeessarily  bring  these  conceptions  with  us,  and  stqpmndw^ 
them  (to  adopt  Mr.  WheweH's  expression*)  upon  the  fticts :  because  in 
these  simple  cases  everybody  sees  that  the  very  act  of  comparison  which 
ends  in  our  connecting  the  facts  by  means  of  the  conception,  may  be  the 
source  fhnnr  which  We  dMve  the  conception  itself.  If  we  had  never 
seen  any  whio^  object  or  had  never  seen^any  cloven-footed  animal  before, 
we  should  ar  the  sakne  time  and  by  the  same  mental  act  acquire  the  idea, 
and  employ  it  for  the  collmtioti  of  the  observed  phenomena.  Kepler, 
on  the  contrary,  really  hatf  to  bring  the  idea  ^th  him,  and  sUperinauce 
it  upon  the  faiets ;  he-  dould  not  evolve  it  out  of  them :  if  he  had  not 
already  had  tbe  idea,  he  would  not  have  been  able  to  acquire  it  by  a 
comparison  of  the  planet's  positions.  Btit  tbis  inability  was  a  mere 
accident :  the  idi^  of  an  elnpse  dould  have  been  ai^quired  f^m  the 

Saths  of  tho  planetti  as  effectuallv  aas  from  anything  else,  if  the  paths 
ad  not  happened  to  be  invL&ible.    If  the  planet  had  left  a  visible 
track,  and  we  had  been  so  placed  that  we  coiild  see  it  at  the  proffer 
atigle,  we  might  haf  e  abstrai^ted  our  original  idea  of  an  ellipse  from 
the  planet^  orbit    Indeed,  every  conception  which  can  be  made  the 
inscrument  for  connecting  a  set  of  fiicts,  might  have  been  originally 
evolved  from  those  very  iSusts.     The  conception  is  a  conception   €/' 
something ;  and  Ihat  which  it  is  a  conception  of,  is  really  in  uie  fkcts, 
and  might,  uhder  some  supposabl^  circumstances,  or  by  some  sa|>po- 
sable  extenskm  of  the  fki^umes  which  we  actually  possess,  have  been 
detected  in  thorn.    And  not  only  is  this  always  in  itself  possible,  but 
it  actosAly  hfeppens,  in  alniost  tdl  cases  in  which  the  obtaining  of  the 
right  coneeptKMi  is  a  matter  of  any  considerable  difficulty.    For  if  there 
be  no  new  conception  required ;  if  one  of  those  already  familiar  to 
i^aakiajd  will  Mfve  the  purpose,  the  accident  of  being  the  fizBt  to 
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wfaom  the  rigbt  one  ocean,  may  hsppen  to  almoBt  anybody ;  at  Inal 
in  the  case  of  a  set  of  pfaenoraena.  which  the  whole  scientific  world 
are  engaged  in  attempting  to  connect.  The  honor,  in  Kepler'a  case, 
waa  that  of  the  accnraite^  patient^  and  toilsome  calcnlationa  by  which 
he  compared  the  nauks  tbat.fottowed  from  hia  difihreot  gneaeea,  with 
the  obaervstiona  of  'Sjtho  Brahe ;  bat.  the  merit  was  very  small  of 
gueaoing  an  ellipse :  the  only  wonder  ia  that  men  had  not  guessed  it 
before,  nor  coold  they  ham  failed  to  do  so>  if  there  had  not  existed  an 
obstinate  it  priori  prejudice  diat  the  heavenly  bodies  mutt  move,  if  net 
in  a  cbrelei  in  some  combination  of  dnlesw 

The  really  diiienlt' caaea  aro  those  in  whieh  the  conception,  that  ia 
to  create  li^t  and  order  oat  of  dorkneas  and  confiision,  has  to  be  sought 
for  among  the  very  phenomena  which  it  afterwards  serves  to  arrange* 
Why,  acooiding  to  M±*  WheweD  himsd^  did  the  ancienta  &il  in  as- 
covering  the*  lam  of  mechanioB,  thati%  of  eqoiUbrittm  and  of  the  com* 
munication  of  motion?  Because  they  had  not,  or  at  least  had  not 
cleasly,  the  ideaa  or  conceptions^  of  nrcoaaio  and  naeistanoe,  momen- 
tnm,  and  uniibrm  and  accelerating  rorce*  And  whence  could  they 
have  obtained  these  ideas,  encept  frbme  die  very  facts  of  eqaiiSxium.  and 
motion  1  The  tardy- devcdopnent  of  several  of  the  physical  sciences, 
for  eocaasBple  of  (^Mics,  electrieily,  magnetism,  and  the  higher  generah- 
sations  of  diemistry,  Mr.  Whewiell  aacribee  to  the  fact  that  mankind 
had.  not  yet  poasesaad  themselves,  of  the  Idea  of  Polari^,  that  ia,  the 
idea  of  opposite  pxopertiea  in.oppoaite  directions.  Bnt  what  waa  there 
to  suggest  sttch  an  idea,  undl,  by  a  separate  exarnxnaticm  of  several  of 
these  £4brest  braaohea  of  knowledge,  it  waa  shown  that  the  fiicta  of 
each  of  them  did  present,  in  soma  inatsnoes  at  least,  the  curious  phe* 
nomenon  of  opposite  properties  in  opposite  directions  ?  The  thing 
waa  anperficiaUy  maaitest  only  ia  two  cases,  those  of  the  magnet,  aaad 
of  electrified  bodies.,-  and  there  the  ooncepCBon  was  encumbeared  with 
the  circmnatance  of  material  poles,  or  fixed  points  in  the  body  itself)  in 
whidft  points  this  opposition  of  properties  seemed  to  be  iidiereuL  The 
first  oonapariapn  ana  abstraction  had  led  cmly  to  this  conception  of  pc^es ; 
and  if  anything  corresponding  to  that  conception  had  existed  in  the 
phenomena  of  chemistry  or  optics,  the  difScnlty  which  Mr.  WheweH 
justly  conaidem  te  so  great,  would  have  been  extremely  smaU.  The 
abaenrity  arose  firora  me  fact,  that  the  pokjrilaea  in  chemiatry  and  optics 
wwre  dtfltinet  species,  though  o#the  same  genus,  with  the  polantiea  in 
electsieity  and  magnetism :  and  that  in  Order  to  assimilate  the  pha- 
nomen%to  one  another,  it  was  necessary  to  oompase  a  polarity  without 
pdea,  sttdi  fiir  instance  as  ia  exemfdified  iai  the  p<danzaiion  of  tight, 
aaiA  the  poiasity  with  polea,  which  we  see  in  the  magnet:  andto.rscog- 
niaBe  that  tksae  polarities,  while  daflBbrent  in  many.oiher  respects,  agree 
in  the  one  character  which  is  expressed  by  the.  phmae,  opposite  prop- 
erties in  opposite  dsrectioas.  From  the  vesuk  oE  such  a  coomanaon  it 
vraa  diat  the  minds  of  scientific  men  fi>zined  tM»  new^  general  ooncep- 
tian;  between  which,  and  the  first  confi»ed  feeling,  of  aa  analogy 
between  some  of  the  phenomena  of  light  and  those  of  electricity  and 
nagnetiam,  there  is  a  long  mterval,  fisQed  np  by  the  labors  and  more 
or  leas  aag^acions  suggestions  of  many  superior  minds. 

The  conceptions,  then,  which  we  employ  for  the  collsgation  and 
naediodizatkm  of  facts,  do  not  develop  themselves  from  within,  but  are 
jnyiesoed  npnn  the  mind  from,  without ;  they  axe  never  obtained  other* 


SM'  OPBBATIOMB  BUBSOVMtY  TO  IHDUCTIOlf. 

I  4.  If  tins  be  8  fHarreet  account  of  the  iiudwiieiitBlity  of  geiiend 
conceptions  in  the  coraparisen  ifvbich  necessarily  precedes  Induotion, 
we  shall  easily  be,  able  to  translate  into  our  own  kngnage  what  Bfr* 
THiewell  means  by  saying  that  conoepdons^  to  be  subsmFient  to  Indno* 
don,  mtist  be  *•  clear"  and  •'  approprhtte.'* 

If  the  conception  corresponds  to  a  real  agreement  among  the  plie* 
nomena ;  if  the  comparison  which  we  hare  made  of  a  set  of  objects  haa 
led  us  to  class  them  according  to  real  resemblances  and-  differeneee ; 
the  conception  whicA  does  due  may  not  indeed  be  clear,  but  it  cannot 
fmi  to  be  appropriate,  for  some  purpose  or  other.  The  quesdon  of  i^ 
propriateness  is  relative  to  die  particnJar  object  we  ha^e  in  view.  Ae 
soon  as,  by  our  comparison,  we  have  asoertained  tame  agreement^  seme- 
diing  which  can  be  predicated  in  common  of  a  number  of  objects ;  we 
have  obtained  a  basis  on  w4iich  an  itadncdve  process  is  capable  of  being 
founded.  But  the  agreements,  or  die  ulterior  consequoices  to  which 
diose  agreements  lead,  may  be  of  very  different  degrees  of  importance; 

If,  for  instance,  we  only  compare  animals  according  to  their  color, 
and  class  those  togetiier  which  are  cofored  alike,  we  form  the  general 
conceptions  of  a  white  animal,  a  black  animal,  &c.,  which  are  ooncep- 
tions  fegtdmately  formed ;  and  if  an  induction  were  to  be  attempted 
concerning  the  causes  of  die  colors  of  animals,  this  comparison  would 
be  the  proper  and  necessary  preparadon  for  such  an  inducdon,  but 
would  not  help  tur  towards  a  knowledge  of  the  laws  of  any  other  of  the 
properdes  of  animals :  while  if,  with  Guvier,  we  compare  and  class 
them  according  to  the  structure  of  the  skeleton,  or,  with  Blainvflle, 
according  to  the  nltture  of  their  outward  integuments,  die  agreements 
and^  difforences  which  are  observable  in  these  respects  are  not  only  of 
much  greater  importance  in  themselves,  but  are  marks  of  agreements 
and  diffisrentes  in  many  other  most  important  particnlars  of  the  struc- 
ture and  mode  oflifo  of  the  animals,  if,  therefore,  die  study  of  dieir 
structure  and  habits  be  our  object,  the  concepdons  generatea  by  these 
last  comparisons  are  far  more  ^  appropriate"  than  those  generated  by 
the  former.  Nothing,  other  than  this,  can  be  meant  by  the  appropn* 
ateness  of  a  conception. 

When  Mr.  MHieweH  says  that  the  ancients,  or  the  schoolmen,  or  any 
modem  philosophers,  missed  discovering  the  real  law  of  a  phenomenon 
because  they  appliied  to  it  an  inappropriate  instead  of  an  appropriate 
conception  ;  he  can  only  mean  that  in  comparing  various  instances  of 
the  pnenomenon,  to  ascertain  in  what  diose  instances  agreed,  they 
missed  the  important  points  of  agreement;  and  fastened  upon  snch  as 
were  either  imaginary,  and  no  agreements  at  all,  or  if  real  agreenient»y 
were  comparatively  tiifling,  and  had  no  connexion  with  the  phencnn- 
enon,  tlie  law  of  wWcb  was  sought. 

Aristotlls,  philosophizing  on  die  subject  of  motion,  remarked  dtat 
certain  motions  apparently  take  place  spontaneously ;  bodies  fall  to  the 
ground,  flame  ascends,  bubbles  of  air  nse  in  water,  &«. :  and  diese  ho 
called  natural  motions ;  while  otlters  not  only  never  take  place  without 
external  incitement,  but  even  when  such  incitement  is  applied,  tend 
spontaneously  to  cease ;  which,  to  distinguish  them  from  the  former, 
he  callied  violent  motions.  Now,  in  comparing  the  so-called  natural 
motions  with  one  another,  it  appeared  to  Aristode  that  they  agreed  in 
one  circumstance,  namely,  diat  the  body  which  moved  (or  seemed  to 
move)  spontaneously,  was  moving  pcmard^  Ut  ovm  fiaet;  meaning 
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tberibbj  die  ]plftce  from  wlieoce  it  origfnaify  came,  or  die  pliiee' wberar 
a  great  quantity  of  matter  similar  to  itself  was  assembled.  In  the  other 
dass  of  motions,  as  when  bodies  are  lAxroWa  m  in  the  air,  they  are,  on 
the  contrary,  mavixigjrom  their  own  place.  Now,  this  conception'  of 
a  body  moving*  towards  its  own  place  may  justly  be  considered  inap- 
propriate ;  because,  though  it  expresses' a  circumstance  really  found  m 
some  of  the  mbst  familiar  instances  of  motion  apparently  spontaneous, 
jet,  Jim,  therd  ar^  many  other  cases  of  such  motion,  in  which  that  dr- 
camstance  is  absent:  the  motion,  for  instance,  of  the  earth  and  planets. 
Secondly,  even  when  it  is  present,  the  motion,  on  closer  examination, 
would  often  be  seen  not  to  oe  spontaneous:  as,  when  atr  rises  in  water, 
it  dbea  not  rise  by  its  own  nature,  but  iir  pushed  up  by  the  superior 
^rdght  of  the  water  which  presses  upon  it.  Finally,  there  are  many 
cases  in  wMch  the  spontaneous  motion  takes  place  in  the  contnoyi 
direction  to  what  the  theory  considers  aa  the  body's  own  place  ;  mt 
instance,  when  a  fbg  rises  from  a  lake,  or  when  water  dries  up.  There 
is,  thetefyte,  no  agteement,  but  ot^y  a  sttpetHcial  semblance  of  agree'' 
ihent;  which  raniraes  on  closer  inspection:  and  henoe  the  conception 
is  *'  inappropriate."  We  may  add  uiat,  ih  the  case  in  question,  no  con- 
eeption  would  be  appropriate;  there  is  no  agreement  which  runa 
through  aS  the  cases  of  spontaneous,  or  i^parently  spontaneous,  mo* 
tion :  they  caimot  be  broug^  mider  one  law — ^it  is  a  case  of  Plurality 
of  Causes.^' 

S  5.  So  much  for  the  first  of  Mr.  A)t1ie  welTs  conditions,  that  concept 
tions  must  be  impropriate.  The  second  is,  that  they  shall  be  **  dear;" 
and  kt  us  consider  what  diis  implies.  Unless  the  conception  corre- 
sponds to  ^  real  agreement,  it  has  a  worse  defect  than  that  of  not  being 
clear ;  it  ia  not  applicable  to  the  case  at  all.  Among  the  phenomena, 
therefoi-e,  which  we  atd  attempting  to  connect  by  means  of  the  con^ 
ception,  we  must  siippode  thai  there  really  is  an  afipreement,  and  that 
the  conception  is  a  conceptioii  ^  that  agreement.  In  order,  then,  that 
it  shouTd  be  clear,  the  only  requiisite  is,  that  we  shaH  know  exactly  in 
what  the  agireemeht  consists ;  that  it  shall  have  been  carefully  observed, 
and  accurately  remembered.  VTe  are  said  not  to  have  a  clear  concep- 
tion of  the  resemblance  among  a  set  of  objects,  when  we  have  only  a 
general  feeling  that  they  resemble,  without  having  analyzed  their 
resemblance,  or  perceived  in  what  points  it  consists,  and  fixed  in  our 
memory  an  exact  recollection  of  those  points.  This  want  of  clearness, 
or,  as  it  may  ba  otherwise  called^  thia  vagueness,  in  the  general  con- 

«  OtlMT  eianplot  of  kiappropnttte  ooaomtioDs  stf»  gmn  by  Iir.  Whewell  {PhU.  Ind,  S^ 
tt.,  IBS),  u  follows: — **  Anstotle  and  his  followers  endesvored  in  ▼ain  to  accoant  for  tlie 
ntfchatnical  relation  of  fotccs  in  tlni  l0T6r,  hy  applying'  th6^  i$uippfopfuUt  geometrical  con* 
oeptuMM  of  the  pfopertiet  of  the  circle:  thev  ftiwd  in  explainiQg  Che  /srav  of  the  humnons 
■pot  made  by  the  sun  shining  through  a  bole,  because  they  applied  the  mapprvfriaH  con- 
eeptioo  of  a  circular  ipMUty  m  the  8un*s  light :  they  speculated  to  no  purpose  about  the 
e]0ixieiitary  compodtion  ot  bodies,  because  they  assumed  the  inappnfnatt  conception  of 
Iftsimss  between  tfte  elements  and  Che  eompoiknat  inetead  of  the  genuine  notion  of  elemtnts 
merely  deurmimng  the  <]Ualitie8  of  the  compound."  But  in  these  ease*  there  ia  more  than 
an  inappMpritete  conception ;  there  ia  a  fiifae  concsption ;  one  which  has  no  prototype  in 
tgttatte,  nocmng  oOflttepooiifaig'  to  It  in  facts.  This  is  evident  in  the  list  two  esamples,  and 
is  eqoaJly  true  ia  the  first  j  the  "  propeAiea  of  th«  circle"  whiclr  were  lefened  te,  being 
purely  fantasticaL  There  is,  therefore,  an  error  beyond  i\x9  wrong  choice  of  a  principle  of 
genenliiation ;  there  is  a  fblse  assum^ion  of  maCtere  of  fa^t.  The  attempt  is  made  to  re- 
solve certni  lawk  of  nature  into  a  more  genersl  law,  Aat  lawbaiag  ost  one  wiich,  tbevgi* 
ieal«  iM  inappropriate,  but  one  wholly  imaginary. 
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caption,  may  be  owing  either  to  our  having  no  accurate  knowledge  of 
the  objectB  diemselves,  or  merely  to  our  not  having  carefully  compared 
them.  Thus  a  penon  may  have  no  clear  idea  of*  a  ship  because  he  has 
never  .seen  one,  or  because  he  remembers  but  little,  and  that  faintly, 
of  what  he  has  seen.  Or  he  may  have  a  perfect  knowledge  and 
remembrance  of  many  ships  of  various  kinds,  frigates  among  the  rest, 
but  he  may  have  no  clear  but  only  a  confused  idea  of  a  fiig^ate,  because 
he  has  not  compared  them  sufficiently  to  have  remarked  and  remem- 
bered in  what  particular  points  a  frigate  differs  from  some  other  kind 
of  ship. 

It  is  not,  however,  necessary,  in  order  to  have  clear  ideas,  that  we 
should  know  all  the  common  properties  of  the  things  which  we  class 
together.  That  would  be  to  nave  our  conceptions  of  the  class  com- 
plete as  well  as  clear.  It  is  sufficient  if  we  never  class  things  together 
without  knowing  exactly  why  we  do  so — without  having  ascertained 
exactly  what  agreements  we  are  about  to  include  in  our  conception ; 
and  if,  after  having  thus  fixed  oiir  conception,  we  never  vary  from  it, 
never  include  in  the  class  anything;  wnich  has  not  those  common 
properties,  nor  exclude  from  it  anythmg  which  has.  A  clear  concep- 
tion means  a  determinate  conception;  one  which  does  not  fluctuate, 
which  is  not  one  thing  to-day  and  another  to-morrow,  but  remains  fixed  . 
and  invariable,  except  when,  from  the  progress  of  our  knowledge,  or 
the  correction  of  some  error,  we  consciously  add'  to  it  or  alter  it. 
A  person  of  clear  ideas,  is  a  person  who  always  knows  in  virtue  of 
wiiat  properties  his  cla3seB  are  constituted;  what  attributes  are  con- 
noted by  his  general  names. 

The  principal  requisites,  therefore,  of  clear  conceptions,  are  habits 
of  attentive  ooservation,  an  extensive  experience,  and  a  memory  which 
receives  and  retains  an  exact  image  ot  what  is  observed.  And  in 
proportion  as  any  one  has  the  habit  of  observing  minutely  and  com- 
panng  carefully  a  particular  class  of  phenomena,  and  an  accurate 
memory  for  the  results  of  the  observation  and  comparison,  so  will  his 
conceptions  of  that  class  of  phenomena  be  clear ;  provided  he  has  the 
indispensable  habit,  (naturally,  however,  resulting  from  those  odiei 
endowments,)  of  never  using  general  names  without  a  precise  con- 
notation. 

As  the  clearness  of  our  conceptions  chiefly  depends  upon  the  care^ 
JiilnesM  and  accuracy  of  our  observing  and  comparing  faculties,  so  their 
appropriateness,  or  rather  the  chance  we  have  of  hitting  upon  the 
appropriate  conception  in  any  case,  mainly  depends  upon  the  activity 
of  the  same  faculties.  He  who  by  habit,  grounded  on  sufficient  natural 
aptitude,  has  acquired  a  readiness  in  accurately  observing  and  com- 
paring phenomena,  will  perceive  so  many  more  agreements  and  will 
perceive  them  so  much  more  rapidly  than  other  people,  that  the  chances 
are  much  greater  of  his  perceiving,  in  any  instance,  the  agreement  on 
which  the  important  consequences  depend. 

§  6.  We  are  not,  at  the  same  time,  to  forget,  that  the  agreement 
cannot  always  be  discovered  by  mere  comparison  of  the  very  phenom- 
ena in  question,  without  the  aid  of  a  conception  acquired  elsewhere ; 
00  in  the  case,  so  oflen  referred  to,  of  the  planetary  orbits. 

The  search  for  the  agreement  of  a  set  of  phenomena  is  in  truth 
very  similar  to  the  search  for  a  lost  or  hidden  object    At  firBt  we  place 
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oanelvoB  in  a  sufficiently  commanding  positioB,  and  cast  our  eyes 
round  us,  and  if  we  can  see  the  object,  it  is  well ;  if  not,  we  ask  our- 
selves mentally  what  are  the  places  in  which  it  may  be  hid,  in  order 
that  we  may  there  search  for  it :  and  so  on,  until  we  imagine  the  place 
where  it  really  is.  And  here  too  we  reqilire  to  have  had  a  previous 
conception,  or  knowledge,  of  those  different  places.  As  in  this  fa- 
ffliHar  process,  so  in  the  philosophical  operation  which  it  illustrates, 
we  first  endeavor  to  find  the  lost  object  or  recognize  the  common 
attribute,  without  conjecturally  invoking  the  aid  of  any  previously 
acquired  conception,  or  in  other  words,  of  any  hypothesis.  Having 
fiuled  in  this,  we  call  upon  our  imagination  for  some  hypothesis  of  a 
possible  place,  or  a  possible  point  of  resemblance,  and  then  look,  to 
see  whether  the  facts  agree  with  the  conjecture. 

For  such  cases  something  more  is  required  than  a  mind  accustomed 
to  accurate  observation  and  comparison.  It  must  be  a  mind  stored 
with  general  conceptions,  previously  acquired,  of  the  sorts  which  bear 
affinity  to  the  subject  of  the  particular  mquiry.  And  much  will  also 
depenid  upon  the  natural  strength  and  acquired  culture  of  what  has 
been  termed  the  scientific  imagination ;  upon  the  faculty  possessed  of 
mentally  arranging  known  elements  into  new  combinations  such  as 
have  not  yet  been  observed  in  nature,  though  not  contradictory  to  any 
known  laws. 

But  the  Tariety  of  intellectual  habits,  the  purposes  which  they  serve, 
and  the  modes  in  which  they  may  be  fostered  and  cultivated,  are  con- 
sideratioQS  belonging  to  the  Art  of  Education:  a  subject  far  wider 
than  Logic,  and  which  the  present  treatise  does  not^rofess  to  discuss. 
Here,  therefore,  the  present  chapter  may  properly  close.  It  constitutes 
a  real  digression  from  the  main  purpose  of  this  work ;  to  which  no- 
thing would  have  tempted  me  but  the  apparent  necessity,  in  promul- 
gating a  view  of  induction  opposed  to  mat  which  is  taught  by  an 
eminent  living  vnriter,  of  not  shrinking  from  an  encounter  vnth  him  on 
his  own  ground,  but  entering  sufficiently  into  the  spirit  of  his  views 
to  show  how  much  of  the  difference  is  apparent  and  how  much  real ; 
what  is  the  equivalent  expression  for  hb  doctrines  in  my  Own  language ; 
and  what  are  the  reasons  which  lead  me,  even  where  the  opinions  are 
similar,  to  adopt  a  different  mode  of  statement. 


CHAPTER  m. 

OF  NAMINO,  AS  SUBSmiABY  TO  INDUOTION. 

§  1.  It  does  not  belong  to  the  present  undertaking  to  dwell  on  the 
importancse  of  language  as  a  medium  of  human  intercourse,  whether 
for  purposes  of  sympathy  or  information.  Nor  does  our  design  admit 
of  more  than  a  passing  allusion  to  that  great  property  of  names,  upon 
which  their  functions  as  an  intellectual  instrument  are,  in  realitv,  ulti- 
mately dependent ;  their  potency  as  a  means  of  forming,  and  of  rivet- 
mttf  associations  among  our  other  ideas :  a  subject  on  which  an  able 
thinker  has  thus  written  :— 

"  Namea  are  impressions  of  sense,  and  as  such  take  the  strongest 
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hM  oa  the vund,  aad  <)f  4i)l  other  iiiipm»aioiiBeui  be  most eamlj>im-' 
oaiUed  and  reuined  id  view.  TWy-  i»er«fore  eerve  to  give  a  poiat  of 
actachmeat  to  nil  the  i«ere  volatile  objects  of  thougbt  and  feeling. 
Icapreesiona,  that  wben  pasi  might  be  disflifiated  for  ever,  are,  bj  their 
ooonexion  with  language,  alwaya  -within  seach.  Thoughts,  of  them- 
aelves,  wre  perpetually  i^mmg  ^out  of  the  field  of  immediate  mental 
viaion;  but  the  name  abides  wjdi  us,  and  the  uttaraace  of  it  restoroa 
them  in  a  momeiit.  Words  9fe  the  cuatodierB  of  every  product  cif 
nund  less  impressive  lihaii  ihemsdives.  All  extensions  of  human  knowl^ 
edge,  all  new  gaueraliaatioQS,  are  fixed  and  spread,  even  uninten* 
tionally,  by  the  use  of  weeds.  The  child  growing  up  leans,  along 
with  the  vocables  ^of  his  motber^onf^,  that  things  which  he  wouU 
have  believed  to  be  diSeient,  are,  m  imp^^tant  points,  the  a^iae. 
Without  any  formal  instructioDi  the  language  in  which  we  grow  up 
teaches  us  idl  the  oommon  philos^oby  of  the  age.  It  directs  ua  to  ol^> 
serve  and  know  things  whibh  we  sJiould  have  overlooked ;  it  supplies 
.us' with  dasMficBti^ps  ready  made,  by  which  things  are  arranged  (as 
fittr  as  the  light  of  bf'gqne  generations  admits)  with  the  obfecta  to 
which  they  bear  the  greatest  total  resomblaooe.  The  number  of 
general  names  in  a  language,  and.  the  degree  of  generali^  of  thoae 
names,  affoiHi  atestof  iheluiowledgeofiheera,  andof  theintelleetoial 
insight  which  is  the  birth-right  of  any  one  bom  into  it" 

It  is  not,  however,  of  4he  fimi^ons  of  Names,  considered  generally, 
Aat  wo  have  here  to  treat,  but  only  of  the  manner  and  degree  in  whi^ 
they  are  dwectly  iutstrumantal  to  the  investigation  of  truth;  in  other 
words,  to  the  process  of  induction. 

§  2.  Observation  and  Abstraction,  ihe  operations  which  fermed  the 
subject  of  the  two  foregoiu^  chapters,  are  conditions  indispensable  to 
induction :  there  can  be  no  induction  where  they  are  noL    It  has  been 
imsgined  that  Naming  is  also  a  condition  equally  indbpensaUe.   There 
are  philosophers  who  have  held  that  languago  is  not  solely,  accoidii^ 
to  a  phrase  generally  cmvent,  an  instniment  of  thought,  but  the  inatm- 
ment :  that  nai9W,  or  something  equivalent  to  them,  some  speciea  of 
artificial  signs*  are  necessary  to  reasoning ;  that  there  could  be  no  in- 
ference, and   consequently  no  induotion,  without  them.     But  if  the 
nature  of  reasoning  was  correctly  explained  in  the  earlier  part  of  the 
present  work,  this  opinion  must  be  held  to  be  an  exaggeration,  though 
of  an  important  truth.    If  reasoning  be  horn  particulars  to  particulars, 
and  if  it  consist  in  recognizing  one  fact  as  a  mark  of  another,  or  a 
mark  of  a  mark  of  another,  nothing  is  required  to  render  reasoningr 
possible  except  senses,  and  association :  senses,  to  perceive  that  two 
tacts  are  conjoined;  association,  as  the  law  by  which  one  of  those  two 
facts  raises  up  the  idea  of  the  other.    For  these  mental  phenomena,  aa 
.uwU  as  for  the  belief  or  eicpoetation  whioh  follows,  and  by  whi^  we 
recognize  as  having  taken  place,  or  as  about  to  take  place,  ij^  <]f 
which,  we  have  pereeived  a  mark,  there  ia  evidently  no  jaeed  of  lan- 
guage.   And  this  inibreace  of  one  paitiottlar  jSact  firora  anotherrio  ai 
case  o£  induction.   It  ia  of  this  sort  of  mduction  that-brutea  are  cmiktm  ; 
it  isin.thiajhaportbat  uAcultivatedimiAds  inafce  almost iaa^their.iBda€>- 
tians,r.and,dP4it<we.  all  do  sotin.the  oaim  in<jwrhidi;  fimiiliav -oim^^Me 
forces  our  conclusions  upon  us  without  any  ac^tiye.^ooesa  of  ioqiMry 
«n.,Ojar^pa^.md  in  which  ttbe.  baliof:  ^  <aapeQtiktw^.  fi»Bow«  tho 


§  3.  Bat  Mxofvu^  iaAsmnee  of  «n  ixidiifltive  ^draffadta:  ia  poasiblo 
wkhout  the  MAO  oraign^,  it  oould  never,  wuboat  Uiaiii,  be<samed  iBuieh 
beyond  ibe  voxy  «i»ple  eeaea  utoh  we  have  just  deecnbedt-and  wbicb 
fonn,  in  all  proMbility^  Ae  iimit  of  the  reaaofiuig»  of  thoaeauinals  to 
whom  conventional  laagui^  is  unknown.  Without  langui^,  or  aome- 
thing  equivalent  to  it,  there  could  only  be  aa  mu<^  of  reasoning  from 
eKperienctt,  as  oan  take  place  without  the  aid  of  general  propositions. 
NoWy  although  ^-strictaesa  we  may  reason  from  paat  experience  to  a 
fresh  individual  case  vvithout  the  intermediate  atwe  of  a  general  f»o- 
poeitioii,  yet  without  genesalr  propositions  we-shoiud  seldom  remember 
what  experience  wo  have  had|  and  scarcely  ever  what  ^concluaions  that 
experience  will  warranL  The  ^^vision  of  the  inductive  process  into 
two  parts,  the  Sxai  ascertaiiu^g  what  is  a  maxk  of  the. given  fact,  the 
second  whether  in  the  new  case  that  mark  «xists,  is  natural,  and 
soienti&BaUy  indi^enaable.  It  is»  indeed,  in  anuajonty  of  casasi 
rendered  necessary  by  <vaxe  distance  of  time.  The  experience  hy 
whioh  we  are  ^to.^de  our  judgments  may  be  other  people's  expe- 
rience, little  of  'Vi4iich  -can  be  communicated  to  us  otherwise  than  by 
langtti^e :  -  when  it  is  our  own,  it  is  generally  experience  lone  past| 
ualess,  th^safins,  it  were  recorded  by  means  of  artificial  signs,  uttle  of 
it  (exeept  in  cases  involving,  our  iotenser  sensations  or  emotions,  or  the 
subjects  of  our -daily  and  honiiy  contemplations)  would  be  retained  in 
the  memory.  It  is  hardly  necessary  to  add,  that  when  the  inductive 
inference  4s  of  any- but  the  most  direct  and  obvious  nature— ^when  it 
requirea  several  observations  or  experiment  in  varying  circumstances, 
and  the  comparison  of  one  of  these  with  another-«4t  is  impossible  .to 
proceed  a  step,  without  the  artificial  memory  "which  words  bestow. 
Without  woroB,  we  should,  if  we  had  often  aeen  A  and  *B  in  imme- 
diate and  obvious  conjunction,  expect  B  whenever  we  saw  A;  but  to 
discovor  their  conjunction,  when  not  obvious,  or  to  determine  whether 
it  is  really  constant  or  only  casual,  and  whether  there  ia  season  to  axr 
pect  it  under  amy*  given  change  of  cixctunstanoes,  is  .a  process  &r  too 
complex  Xo  be  perfbmied  without  some  contrivance  to  make  :onr 
reaoembrance  of  our  own  mental  operations  accurate.  >Now,  langi^ge 
is  such  a  contrivance.  When  that  instrument  is  called  to  our  aid,,  the 
difficulty  is  reduced  to  that  of  making  ouv  remembrance  of  the  mean- 
ing of  words  accurate.  This  being  secured,  whatever  passes  through 
our  minds  may  be  remembered  accurately,  by  putting  it  carefiiUy  into 
words,  and  committing  the  words  either  to  writing  or  to  memory. 

The  fimction  of  Naming,  and  particularly  of  General  Names,  in  In- 
duction, may  be  recapitulated  as  follows.  Every  inductive  inference 
which  is  good  at  ^1,  is  good  for  a  whole  t^ass  o£  <»se8 ;  and,'that  the 
inference  may  have  any  better  warrant  of  its  coirectness  than  the  mere 
clinging  together  of  two  ideas,  a  process  of  exnerimontation  and  •com- 
parison is  -necessary  ;^  in  <whiGh..the  -whole,  ntass  uof.  cases  must  be 
Ixrought  iovieWi'and»some.imiformity'insthe  coarse  of  nature  evolved 
and;  asceiEttUBBd^  since,  the  ^existence  of  such  .an^unifimnity  is  xequij»d 
aa  a  justification^ibcdcawing theinferencein^even^'Siingle case.  This 
aaiibnnity,  thenafore,!  mjay  be  .asceitained  once  fin: laU ; .  and .  if,  being 
aacertainaAy-itcan'  be  «rememtora<1r  it  wiU..senre  ,.9s.  a  formula  mr 
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making  in  particular  cases  all  such  inferences  as  the  previous  experi- 
ence vnll  warrant.  But  we  can  only  secure  its  being  remembered, 
or  give  ourselves  even  a  chance  of  carrying  in  our  memory  any  con- 
siderable number  of  such  uniformities,  by  registering  them  through  the 
medium  of  permanent  signs ;  which  (being  mm  the  nature  of  the  csjse, 
signs  not  otan  individuid  fact  but  of  an  uniformity,  that  is,  of  an  indefi- 
nite number  of  facts  similar  to  one  another)  are  general  signs ;  uni- 
versals;  general  names,  and  general  propositions. 

§  4.  And  here  I  cannot  omit  to  notice  an  oversight  committed  by 
some  eminent  metaphysicians ;  who  have  said  that  the  cause  of  our 
using  general  names  is  the  infinite  multitude  of  individual  objects,  which, 
making  it  impossible  to  have  a  name  for  each,'  compels  us  to  make 
one  name  serve  for  many.  This  is  a  very  limited  view  of  the  func- 
tion of  general  names.  £ven  if  there  were  a  name  for  every  individual 
object,  we  should  require  general  names  as  much  as  we  now  do. 
Without  them  we  could  not  express  the  result  of  a  single  comparison, 
nor  record  any  one  of  the  uniformities  existing  in  nature ;  ana  should 
be  hardly  better  off  in  respect  to  Induction  than  if  we  had  no  names 
at  alL  With  none  but  names  of  individuals  (or,  in  other  words,  proper 
names),  we  might  by  pronouncing  the  name,  suggest  the  idea  of  the  ob- 
ject, but  we  could  not  assert  a  single  proposition ;  except  the  unmean- 
ing ones  formed  by  predicating  two  proper  names  one  of^another.  It  is 
omy  by  means  of  c^eneral  names  that  we  can  convey  any  information, 
predicate  any  attribute,  even  of  an  individual,  much  more  of  a  class. 
Kigorouflly  speaking  we  could  get  on  without  any  other  general  names 
than  the  abstract  names  of  attrumtes ;  aU  our  propositions  might  be  of 
the  form  **  such  an  individual  object  possesses  such  an  attribute,"  or 
"  such  an  attribute  is  always  (or  never)  conjoined  with  such  another 
attribute."  In  fact,  however,  mankind  have  always  given  general 
names  to  objects  as  well  as  attributes,  and  indeed  before  attributes  : 
but  the  general  names  given  to  objects  imply  attributes,  derive  their 
whole  meaning  fix)m  attributes;  and  are  chiefly  usefiil  as  the  language 
by  means  of  which  we  predicate  the  attributes  which  they  connote. 

It  remains  to  be  considered  what  principles  are  to  be  adhered  to  in 
^ving  general  names,  so  that  these  names,  and  the  general  propositions 
in  which  they  fill  a  place,  may  conduce  most  to  the  purposes  of  Induc- 
tion. ^ 


CHAPTER  IV. 

OF  THB  RIQUISrrSS  OF  ▲  PHOiOSOPmCAL  LAlfOVASE ;  AlfD  THE  PBINCIFLB8  OF 

DEFINITION. 

§  1.  In  order  that  we  may  possess  a  language  perfectly  suitable  fbr 
the  investigation  and  expression  of  general  truths,  there  are  two  prin- 
cipal, and  several  minor,  requisites.  The  first  is,  that  every  general 
name  should  have  a  meanine,  steadily  fixed,  and  precisely  determined. 
When,  by  the  fulfilment  of  this  condition,  such  names  as  we  poasesB 
are  fitted  for  the  due  performance  of  their  functions,  the  next  requisite, 
and  the  second  In  order  of  importance,  is  that  we  should  possess  a 
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Dame  vAiereYer  one  is  needed ;  wherever  tliere  10  anything  to  be  desig- 
DBted  by  it,  whidi  it  is  of  importance  to  express. 

The  former  of  diese  requisites  is  that  to  which  our  attention  will  be 
exclosiyely  directed  in  the  present  chapter. 

§  2.    Erenr  general  name,  then,  must  have  a  certain  and  knowable 
meaning.    l4ow  the  meaning  (as  has  so  often  been  explained)  of  a 
general  oonnotadye  name,  resides  in  the  connotation ;  in  the  attribute 
on  account  of  which,  and  to  express  which,  the  name  is  given.     Thus, 
the  name  animal  being  given  to  all  things  which  possess  the  attributes 
of  sensation  and  voluntary  motion,  the  word  connotes  those  attributes 
exclusively,  and  ihey  constitute  the  whole  of  its  meamng.     If  the 
name  be  abstract,  its  denotation  is  the  same  with  the  connotation 
of  tlie  corresponding  concrete :  it  designates  directly  the  attribute, 
which  the  concrete  term  implies.     To  give  a  precise  meaning  to 
general  names  is,  -then,  to  fix  with  steadiness  the  attribute  or  attributes 
connoted  by  each  concrete  general  name,  and  denoted  by  the  corre- 
sponding abstract.    Since  abstract  names,  in  the  order  of  their  creation, 
do  not  precede  but  follow  concrete  ones,  as  is  proved  by  the  etymolo- 
gical fact  that  they  are  almost  al^irays  derived  from  them ;  we  may 
consider  dieir  meaning  as  determined  by,  and  dependent  upon,  the 
meaning  of  then:  concrete :  and  thus  the  problem  of  giving  a  distinct 
meaning  to  general  language,  is  all  included  in  that  of  giving  a  precise 
connotation  to  all  concrete  general  names. 

This  is  not  difficult  in  the  case  of  new  names ;  of  die  technical  terms 
created  by  philosophic  inquirers  for  the  purposes  of  science  or  art. 
But  when  a  name  is  in  common  use,  the  dimcmty  is  greater ;  the  pro- 
blem in  this  case  not  being  that  of  choosing  a  convenient  connotation 
fiir  the  name,  but  of  ascertaining -and  fixing  the  connotation  with  which 
it  is  already  used.     That  this  can  ever  be  a  matter  of  doubt,  is  a  sort 
of  paradox.     But  the  viilgar  (including  in  that  term  all  who  have  not 
aocorate  habits  of  thought)  seldom  know  exactly  what  assertion  they 
intend  to  make,  what  common  property  they  mean  to  express,  when 
they  apply  the  same  name  tQ  a  number  of  differant  things.    All  which 
the  name  expresses  with  them,  when  they  predicate  it  of  an  object,  is 
a  confbsed  feeling  of  resemblance  between  that  object  and  some  of  die 
other  things  which  they  have  been  accustomed  to  denote  by  the  name. 
They  have  applied  the  name  Stone  to  various  objects  previously  seen ; 
they   see   a  new  object,  which  appears  to  them  something  like  the 
former,  and  they  call  it  a  stone,  without  asking  themselves  in  what 
respect;  it  is  like,  or  what  mode  or  degree  of  resemblance  the  best 
authorities,  or  even  they  themselves,  require  as  a  warrant  for  using 
the  name.     This  rough,  general  impression  of  resemblance  is,  how- 
ever, made  up  of  particular  circumstances  of  resemblance ;  and  into 
these  it  is  the  business  of  the  logician  to  analyze  it ;  to  ascertain  what 
points  of  resemblance  among  the  different  things  commonly  called  by 
the  naxne,  have  produced  upon  the  common  mind  diis  vague  feeling  of 
Ukeneee  ;  have  given  to  the  things  the  similarity  of  aspect,  which  has 
made   them  a  class,  and  has  caused  the  same  name  to  be  bestowed 


upon 

BtMt  although  general  names  are  imnosed  by  the  vulgar  without  any 
mere  defiiute  connotation  than  that  ot  a  vague  resemblance ;  genend 
pf0po0itions  come  in  time  to  be  made,  in  wmch  predicates  are  app^' 
^    ^  3E 


402  OPBBATI0N8  BimiDIAKT  TO  UrOUCTIOlf. 

to  those  names,  that  is,  geheral  asseitioiiB  are  made  concemiDg  the 
fifhoU  of  the  things  which  are  denoted  by  the  name.  And  since  by  each 
of  these  propositions  some  attribute,  more  or  less  precisely  conceiyed, 
is  o£  course  predicated,  the  idea  of  these  various  attributes  thus  be- 
comes associated  with  the  name,  and  in  a  sort  of  uncertain  way  it 
comes  to  connote,  them ;  there  is  a  hesitation  to  apply  the  name  in  any 
new  case  in  which  any  of  the  attributes  familiarly  predicated  of  the 
class  does  not  exist.  And  thus  to  common  minds,  the  propositions 
which  they  are  in  the  habit  of  hearing  or  uttering  concerning  a  class, 
make  up  in  a  loose  way  a  sort  of  connotation  for  the  class-name.  Let 
us  take,  for  instance,  the  word  Civilized.  How  few  could  be  found, 
even  among  the  most  educated  persons,  who  would  undertake  to  say 
exactly  what  the  term  Civilized  connotes.  Yet  there  is  a  feeling  in 
the  minds  of  all  who  use  it,  that  they  are  using  it  with  a  meamng; 
and  this  meaning  is  made  up,  in  a  -confused  manner,  of  everything 
which  they  have  heard  or  read  that  civilized  men  or  civilised  cxnnmu- 
nities,  are,  or  should  be. 

It  is  at  this  stage,  probably,  in  the  piogiess  of  a  concrete  name,  that 
the  corresponding  abstract  name  generally  comes  into  use.  '  Under 
the  notion  that  the  concrete  name  must  of  course  convey  a  meaning, 
or  in  other  words,  that  there  is  some  property  common  to  all  thidgs 
whidi  it  denotes,  men  eive  a  name  to  this  common  property ;  firaim 
the  concrete  Civilized,  they  form  the  abstract  Civilization.     But  since 
most  people  have  never  compared  the  different  things  which  are  called 
by  the  concrete  name,  in  such  a  manner  as  to  ascertain  what  proper- 
ties these  things  have  in  common,  or  whether  they  have  any ;  each  is 
thrown  back  upon  the  marks  by  which  he  himself  has  been  accustomed 
to  be  guided  in  his  application  of  the  term :  and  these  being  merely 
▼ague  hearsays  and  current  phrases^  are  not  the  same  in  any  two  per- 
0ons«  nor  in  die  same  person  at  different  times.    Hence  the  word  (as 
Civilization,  for  example,)  which  professes  to  be  the  designation  of  the 
unknown  common  propcoty,  conveys  scarcely  to  any  two  minds  the 
same  idea.    No  two  persons  agree  in  the  things  they  predicate  of  it ; 
and  when  it  is  itself  predicated  of  anything,  no  other  person  knows, 
nor  does  the  speaker  himself  know  with  precision,  vAiat  he  means 
to  asserL     Many  other  words  which  could  be  named,  as  the  word 
himoTf  or  the  word  gtndenuin,  exemplify  this  uncertainty  still  more 
strikingly. 

It  needs  scarcely  be  observed^  that  general  propositions  of  which 
no  one  can  teU  exactly  what  they  assert,  cannot  possibly  have  been 
brt)ught  to  the  test  of  a  correct  induction.  Whether  a  name  is  to  be 
used  as  an  instrument  of  thinking,  or  as  a  means  of  communicating  the 
result  of  thought,  it  is  imperative  to  determine  exactly  the  attribute  or 
attributes  which  it  is  to  express :  to  give  it,  in  short,  a  fixed  and  aacer- 
tained  connotation.  ^ 

§  3.  It  would,  however,  be  a  complete  misunderstanding  of  tho 
proper  office  of  a  logician,  in  dealing  with  terms  already  in  use,  if  he 
were  to  think  that  because  a  name  has  not  at  present  an  ascertained 
connotation,  it  is  competent  to  any  one  to  give  it  such  a  connotatioii  at 
his  own  choice.  The  meaning  of  a  term  actually  in  use  is  not  an  ar- 
bitrary quantity  to  be  fixed,  but  an  unknown  quantity  to  be  aouglit. 

In  Uie  first  place,  it  is  obviously  desirable  to  avail  ouiaelveB,  sis  &r 
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tf  possible,  of  the  aaaociatioiiB  already  connected  with  tbe  name;  not 
enjoining  die  employment  of  it  in  a  manner  which  conflicts  with  all 
previous  habits,  and  especially  not  so  as  to  require  the  rupture  of  those 
strongest  of  all  associations  between  names,  which  are  created  by 
fiimiliBrity  with  propositions  in  which  they  ore  predicated  of  one  another. 
A  philosopher  would  have  little  chance  of  havmg  his  example  followed, 
if  he  were  to' give  such  a  meaning  to  his  terms  as  should  require  us  to 
call  the  North  American  Indians  a  civilized  people,  or  the  higher  classes 
in  France  or  England  sava^^i  or  to  say  that  civilized  people  live  by 
hunting,  and  savages  by  affriculture.  Were  there  no  other  reason,  the 
extreme  difficulty  of  enectmg  so  complete  a  revolution  in  speech,  would 
be  more  than  a  sufficient  one.  The  endeavor  should  be,  that  all  gen- 
erally received  propositions  into  which  the  term  enters,  should  be  at 
least  as  true  afier  its  meaning  is  fixed,  as  they  were  before ;  and  that 
the  concrete  name  (therefore)  should  not  receive  such  a  connotation  as 
shall  prevent  it  firom  denoting  things  which,  in  common  language,  it  is 
currently  affirmed  o£  The  fixed  and  precise  connotation  whidi  it 
receives,  should  not  be  in  deviation  fit>m,  but  in  ^[reement  (as  &r  as 
it  goes)  with,  the  vague  and  fluctuating  connotation  which  the  term 
already  had. 

To  fix  the  connotation  of  a  concrete  name,  or  the  denotation  of  the 
corresponding  abstract,  is  to  define  the  name.  When  diis  can  be  done 
without  rendering  any  received  assertions  inadmissible,  the  name  can 
be  defined  in  accordance  with  its  received  use,  which  is  vulgarly  called 
defining  not  the  name  but  the  thing.  What  is  meant  by  the  improper 
expression  of  defining  a  thing  (or  rather  a  class  of  things — for  nobody 
talks  of  defining  an  mdividual),  is  to  define  the  name,  subject  to  the 
condition  that  it  shaU  denote  ^ose  thinss.  This,  of  course,  supposes 
a  comparison  of  the  things,  feature  by  &)ature  and  property  by  prop- 
erty, to  ascertain  what  attributes  diey  agree  in ;  ana  not  unfirequentiy 
an  operation  stiH  more  strictly  inductive,  for  the  purpose  of  ascertain- 
ing some  unobvious  agreement  \7hid1  is  the  cause  of  the  obvious 
agreements. 

For,  in  order  to  give  a  connotation  to  a  name  consistently  with  its 

denoting  certain  objects,  we  have  to  make  our  selection  from  among 

the  various  attributes  in  which  those  objects  agree.    To  ascertain  in 

vrfaat  they  do  agree  is,  therefore,  the  fiist  logical  operation  requisite. 

When  tins  has  been  done  as  fkr  as  is  necessary  or  practicable,  the 

question  arises,  which  of  these  common  attributes  shall  be  selected  to 

be  associated  with  the  name.    For  if  the  class  which  the  name  denotes 

be  a  Kind,  the  common  properties  are  innumerable  ;•  and  even  if  not, 

they  are  often  extremely  numerous.    Our  choice  is  first  limited  by  the 

preference  to  be  given  to  properties  which  are  well  known,  and 

nmiliarly  predicated  of  the  class ;  but  even  these  are  often  too  numer- 

ouB  to  be  an  included  in  the  definition,  and,  besides,  the  properties 

most  generally  known  may  not  be  those  which  serve  best  to  mark  out 

the  class  firom  all  others.    We  should  therefore  select  fix>m  unong  the 

oommon  properties  (if  amone  them  any  such  are  to  be  found),  those 

on  which  it  luis  been  ascertamed  by  experience,  or  proved  by  deduc- 

tioSf  that  many  others  depend ;  or  at  least  whidi  are  sure  marks  of 

them,  and  firom  whence,  therefore,  many  others  will  follow  by  inference. 

We  Uius  see  that  to  ftame  a  good  definition  of  a  name  already  in  use, 

18  not  a  matter  of  choice  but  of  discussion,  and  discussion  not  merely 
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tMpeotnig  thBusa^  of  Ingaage,  bat  iMpectfogthepropeitiiiB  of  tUngi, 
and  even  die  origin  of  diose  properties.  And  lieaee  every  enlaige- 
ment  of  our  knowledge  of  tbb  objects  to  whicb  the  name  is  applrad, 
is  liable  to  stmest  an  impfovement  in  the  definition.  It  is  impossible 
to  frame  a  peroet  set  of  definkions  on  any  subject,  until  the  theory  of 
the  subject  is  per^oct :  and  as  science  makes  progress,  its  definicionB 
are  also  progreesrve. 

§  4%  The  discossibn  of  Defimtiom,  inisofto-  as  it  does  not  turn  upon 
die  use  of  words,  but  upon  the  propenaes  of  things,  Mr.  Whewell  ca&s 
die  Explication  of  Concepdons.  The  act  of  aacertaining,  better  dian 
before,  in  what  paitieulars  any  phenomena  which,  are  classed  togedier 
agree,  Mr.  Whewell  in  his  tecWoal  phraseology  calls,  unfolding  the 
geneial  conceptitm  in  virtue  of  which  they  sre  so  clatto^.  Mwng 
allowance  for  what  appears  to  me  die  dsrkening  and  misleading  ten- 
dency of  diis  mode  of  exwession,  several  of  Ins  remarlu'are  so  much 
to  the  purpose,  diat  I  ahaU  take  the  liberty  of  transcribing  them. 

Me  observes,*  that  many  of  the  controvenies  which  have  had  an 
important  shafe  in  the  formadon  of  the  existing  body  of  science,  bave 
''assumed  the  form  of  a  battle  of  Definitions.  For  example,  the 
inquiry  concerning  the  laws  of  fklUng  bodies,  led  to  the  question 
whedier  the  proper  definidon  of  a  uniform  force  is  diat  it  genemtes  a 
velocity  proportional  to  the  sptice  from  rest,  ae  to  die  time.  The  con- 
troversy of  the  vis  viva  was,  what  was  the  proper  definidon  of  the 
meaiure  afforee^  A  principal  quesden  in  the  classificadon*  of  mineralB 
is,  what  is  die  defimdon  of  a  mxMral  epeeies,  Physiokigists  bave 
endeavored  to  throw  light  on  d&eir  subject  by  defining  orgamzatien, 
or  some  similar  term.*'  Quesdons  of  the  same  nature  are  sdll  open 
resppcdng  die  definidons  of  Specific  Beat,  Latent  Heat,  Chemoal 
Combination,  and  Soludon.  • 

"  It  is  very  important  for  us  to  observe,  that  dieae  conttovetmee 
have  never  beeli  quesdons  of  insulated  and  arlnirary  definidons,  as 
men  seem  often  tempted  to  imagine  them  to  have  been.     In  all  caaea 
there  is  a  tacit  assumpdon  of  some  proposidon  which  is  to  be  expressed 
by  means  of  the  dennition  and  which  gives  'it  its  importance.     The 
dispute  concerning  the  definidon  diUs  acquires  a  real  value,  and  be- 
comes a  quesdon  concerning  true  and  fidse.     Thus  in  die  d^uaaion 
of  die  quesdon.  What  b  a  uniform  force  f  it  was  taken  f<Nr  granted 
diat  gravity  is  a  uniform  fi)rce.    In  the  debate  of  the  vi$  etva,  it  was 
assumed  that  in  the  mutual  acdon  of  bodies  the  whole  effect  of  f^ae 
£&tce  is  unchanged.    In  the  zoological  definidon  of  species  (tbat  it 
oonsiste  of  individuals*  which  hav^,  or  may  have,  sprung  from  the  aasne 
parents,)  it  is  presumed  that  individuals  so  related  resemble  ea^  oAet 
more  than  diose  which  are  excluded  by  such  a  definidon ;  or,  perhnpe, 
diat  species  so  defined  have  permanent  and  definite  difierencea.     A 
definidoki  of  Organixadbn,  or  of  some  other  term,  which  was  not  ^sa- 
ployed  to  express  some  principle,  would  be  of  no  vakie. 

'*  The  establishment,  therefore,  of  a  tight  definidon  of  a  term,  tnay 
be  a  usefiil  step  in  die  explicadon  of  our  concepdons ;  but  this  will  be 
the  case*  dien  oiily  when  we  faiave  tader  our  consideradon  some  prop. 
osidon  in  wiudi  the  teim  is  employed.    Fo^  then  the  queadon  r^mAy 

*  PkU.  qftfttInd.Sc.  ii..  177-^ 
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10,  hoiv  tlie  cOQoeptkm  shall  be  ondetBlood  and  defioed  in  order  tlukl 
the  prc^oflition  may  be  true." 

*'!ro  un&ld  our  conceptions  by  means  of  definitions  has  never  been 
servioeable  to  science,  except  when  it  hi^  been  associated  with  an 
immediate  use  of  the  definitions.  The  endeavor  to  define  a  Uniform 
Force  was  combined  with. the  assertion  that  gravity  is  a  unifi^Tm  force  : 
the  attempt  to  define  Accelerating  Force  wa»  immediately  followed  by 
the  doctrme  that  accelerating  forces  may  be  compounded :  the  process 
of  defining  MomMitum  was  connected  with  the  principle  that  momenta 
grained  and  lost  are  equal :  natm^aliats  would  iuive  given  in  vain  the 
defimfeioa  of  Species  wnich  we  have  auofied,  xf  th^  hid  no(  ako  given 

the  characters  of  species  so  separatea DefinitiOQ  may  be  the  beat 

mode  of  explaining  our  conceptioi^  but  that  which  alraie  makes  n 
worth  while  to  explain  it  in  any  mode,  is  the  opportunity  of  using  it  in 
the  expression  of  truth.  When  a  de&ution  is  prop^ninded  to  us  as  a 
usefol  step  in  knowledge,  we  are  always  entitlea  to  uek  what  princ^>)8 


it  serves  to  enunciate." 


In  giving  an  exact  connotation  to  the  pfatase,  "an  unifonn  &ree»" 
philosophers  (as  Mr.  WheweU  observes)  restricted  themsehas  by  die 
c<mdition,  that  the  phrase  should  continue  to  denote  {pravily.  The 
discuAsion,  therefi[>re,  respecting  the  definition,  resolved  itself  faito  this 
question,  What  is  there  of  an  uniform  nature  in  the  motions  produced 
by  gravity!  By  observations  and  comparisons  it  was  found,  mat  what 
was  ttnifixrm  in  those  motions  was  the  ratio  of  the  velocity  required  to 
the  time  elapsed ;  equal  velocities  being  added  in  equal  terms.  An 
uidlbrm  force,  therefore,  was  defined^  a  forc^  which  adds  equal  veloei* 
ties  in  equal  times.  So,  ag^ain,  in  defining  momentum. .  It  was  already 
a  received  doctrine,  that  when  two  objects  impinge  upon  one  another, 
the  momentun^  lost  by  the.  one  is  equal  to  that  gainra  by  th^  other. 
This  proposition  it  was  deemed  necessary  to  preserve,  not  however 
firom  me  motive  (which  operates  in  many  other  cases)  that  it  was  firmly 
€xed  in  popular  belief;  for  the  propo^itibn  in  question *had  never  been 
heard  of  by  any  but  scientific  men.  But  it  was  felt  to  contain  a  truth: 
even  a  superficial  observation  of  the  phenomena  left  no  dpubt  that  in 
the  propagation  of  motion  from  one  body  to  another,  there  was  wme' 
thing  ox  which  the  one  body  gained  precisely  what  the  other  lost;  and 
the  word  momentum  had  been  invented  to  express  this  un]mown  some* 
thing.  In  the  settlement,  therefore,  of  the  dennition  of  momentum,  was 
contained  the  determination  of  the  question.  What  is  that  of  which  a 
body,  when  it  sets  another  body  in  motion,  loses  exactly  as  much  as  it 
communicates]  And  when  experiment  had  shown  that  this  something 
vraa  the  product  of  the  velocity  o(  the  body  by  its  class,  or  quantity  of 
BBSitter,  tnis  became  the  definition  of  mmnentum. 

Mr.  WheweU  very  justly  adds,*  ^*  The  business  of  definition  is  part 

of  the  business  of  discovery To  define,  so  that  our' definition 

shall  have  any  sciendfic  value,  requires  no  small  portion  of  diat  saga* 

city  by  which  truth  is  detected. Wh^  it  has  been  cleaily  seen 

wbat  ought  to  be  our  definition,  it  must  be  pretty  well  kaown  what 
trath  we  have  to  state.  The  definition,  as  well  as  the  discovery,  sup- 
pamoii  a  decided  step  in  our  knowledge  to  have  been  made^  The 
frritan  on  Logic,  in  the  middle  ages,  made  Definition  die  last  sta^  hn 
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the  progress  of  knowledge ;  and  in  this  arrangement  at  least,  the 
tory  of  science,  and  the  philosopby  derived  from  the  history,  confirm 
their  speculatiye  views."  For  m  order  to  judge  how  the  name  which 
denotes  a  class  may  best  be  defined,  we  must  know  all  the  properties 
common  to  the  class,  and  all  the  relations  of  causation  or  d^>endence 
among  those  properties. 

If  the  properties  which  are  fittest  to  be  selected  as  marks  of  other 
common  properties  are  also  obvious  and  fiuniliar,  and  empeciallv  if  they 
bear  a  great  part  in  producing  that  general  and  superficial  air  of  re- 
semblance which  was  the  origmal  inducement  to  the  fbrmation  of  the 
class,  the  definition  will  then  be  most  felicitous.  But  it  is  often  neces- 
sary to  define  the  class  by  some  property  not  fiuniliarly  known,  provi- 
ded that  property  be  the  best  mark  of  those  which  are  known.  M.  de 
Blainville,  for  instance,  has  founded  his  definition  of  life,  upon  the 
process  of  decomposition  and  recomposition  which  incessantly  goes  on 
m  every  living  body,  so  that  the  particles  composing  it  are  never  for 
two  instants  the  same.  This  is  by  no  means  one  of  die  most  obvious 
properties  of  living  bodies ;  it  might  escape  altogether  the  notice  of  an 
unscientific  observer.  Yet  great  au&onties  (independently  of  M.  de 
Blainville,  who  is  himself  a  first-rate  authority,)  have  thought,  seem- 
ingly with  much  reason,  that  no  other  property  so  well  answers  the 
conditions  required  fijr  the  definition. 

§  5.  Having  laid  down  the  principles  which  ought  for  the  most  part 
to  be  observed  in  attempting  to  give  a  precise  connotation  to  a  term  in 
use,  I  must  now  add,  that  it  is  not  always  practicable  to  adhere  to 
those  principles,  and  that  even  when  practicable,  it  is  occasionally  not 
desirable.  Cases  in  which  it  is  impossible  to  comply  with  all  the  con- 
ditions of  a  precise  definition  of  a  name  in  agreement  with  usage,  occur 
very  firequently.  There  is  often  no  one  connotation  capable  of  being 
given  to  a  word,  so  that  it  shall  still  denote  evervthing  it  is  accustomed 
to  denote ;  or  that  aU  the  propositions  into  which  it  is  accustomed  to 
enter,  and  which  have  any  fijundation  in  truth,  shall  remain  true.  In- 
dependently of  accidental  ambiguities,  in  ^ich  the  difierent  meanings 
have  no  connexion  with  one  another ;  it  continually  happens  that  a 
word  is  used  in  two  or  more  senses  derived  from  each  other,  but  yet 
radically  distinct.  So  long  as  a  term  is  vague,  that  is,  so  long  as  its 
connotation  is  not  ascertained  and  permanently  fixed,  it  is  constantly 
liable  to  be  applied  by  externum  firom  one  thmg  to  another,  until  it 
reaches  things  which  have  litde,  or  even  no,  resemUance  to  those  which 
were  first  designated  by  it. 

Suppose,  says  Dugald  Stewart,  in  his  PhUasophieal  Essays,^  **  that 
the  letters  A,  B,  G,  D,  £,  denote  a  series  of  obiects;  that  A  poneoaaoa 
some  one  quality  in  common  with  B;  B  a  quality  in  common  with  C  ; 
C  aqualityin  common  with  D ;  D  a  Quality  in  common  with  £ ;  wlule 
at  the  same  time,  no  quality  can  be  round  which  belongs  in  commoii 
to  any  tkree  objects  in  the  series.  Is  it  not  conceivable,  that  the  affin- 
ity between  A  and  B  may  produce  a  transfiarence  of  thcr  name  ot  the 
first  to  the  second ;  and  that,  in  consequence  of  the  other  affinitiea 
which  connect  the  remaining  ol^jects  together,  the  same  name  mav  p«aa 
in  succession  from  B  to  C ;  frtmi  0  to  D ;  and  fiom  D  to  E  t    m  tfaia 

•  P.  917, 4to  sditlon. 
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•  

manner  a  common  appellation  will  arise  between  A  and  E,  althonrii  the 
two  objects  may,  in  dieir  nature  and  properties,  be  so  widely  custant 
from  each  other,  that  no  stretch  of  imagination  can  conceive  how  the 
thoughts  were  led  from  the  former  to  the  latter.  The  transitions,  never« 
theless,  may  have  been  all  so  easy  and  gradual,  that,  were  they  sac- 
cessfully  detected  by  the  fortunate  ingenuity  of  a  theorist,  we  should 
instantly  recognize,  not  only  the  verisimilitude,  but  the  truth  of  the 
conjecture :  in  the  same  way  as  we  admit,  with  the  confidence  of  intu- 
ftive  conviction,  the  certainty  of  the  well-known  etymological  process 
which  connects  the  Latin  preposition  e  ortx  with  die  English  substan*' 
tive  stranger f  the  moment  that  the  intermediate  links  of  the  chain  are 
submitted  to  our  examination."* 

The  applications  which  a  VTOid  acquires  by  this  eradual  extension 
of  it  from  one  set  of  objects  to  another,  Stewart,  adopting  an  expres- 
sion from  Mr.  Payne  Knight,  calls  it  transitive  applications ;  and  after 
briefly  illustrating  such  of  them  as  are  the  result  of  local  or  casual 
associations,  he  proceeds  as  follows : — t 

"  Sut  although  by  far  the  greater  part  of  the  transitive  or  derivative 
applications  of  words  depend  on  casual  and  unaccountable  caprices  of 
the  feelings  or  the  fancy,  there  are  certain  cases  in  which  they  open  a 
very  interesting  field  of  philosophical  speculation.     Such  are  those,  in 
which  an  analogous  transference  of  the  corresponding  term  may  be 
remarked  universally,  or  very  generally,  in  other  language ;  and  in 
vrhich,  of  course,  the  uniformity  of  the  result  must  be  ascribed  to  the 
essential  principles  of  the  human  frame.     Even  in  such  cases,  however, 
it  will  bv  no  means  be  always  found,  on  examination,  that  the  various 
applications  of  the  same  term  have  arisen  from  any  common  quality 
or  qualities  in  the  objects  to  which  they  relate.   In  the  greater  number 
of  instances,  they  may  be  traced  to  some  natural  and  universal  asso- 
ciations of  ideas,  founded  in  the  common  faculties,  common  organs, 
and  common  condition  of  the  human  race. ..:...  According  to  the 
different  decrees  of  intimacy  and  strength  in  the  associations  on  which 
the  transitions  of  language  are  founded,  very  different  effects  may 
be  expected  to  arise.     Where  the  association  is  slight  and  casual, 
the  several  meanings  will  remain  distinct  from  each  other,  and  will 
oflen,  in  process  of  time,  assume  the  appearance  of  capricious  varieties 
in   the  use  of  the  same  arbitrary  sign.     Where  the  association  is  so 
katural  and  habitual,  as  to  become  virtually  indissoluble,  the  transitive 
nseanings  tpill  coalesce  into  one  complex  conception;   and  every  new 
transition  wiU  become  a  more  comprehensive  generaliz<Uion  of  the  term 
in  question,** 

I  solicit  particular  attention  to  the  law  of  mind  expressed  in  the  last 
Bentence,  and  which  is  the  source  of  the  perplexity  so  oflen  experienced 
in  detecting  these  transitions  of  meanmg.  Ignorance  of  that  law  is 
the  shoal  upon  which  some  of  the  greatest  intellects  which  have  adorned 
the  human  race  have  been  wrecked.  The  inquiries  of  Plato  into  the 
definitions  of  some  of  the  most  general  terms  of  moral  peculation, 
are  characterized  by  Bacon  as  a  rar  nearer  approach  to  a  true  indnc- 

•  <*  E,  ez,  extra,  «xtmnei»,  stranger,  stnnger." 

Another  etTmologkal  ezample  aometiroet  cited  is  the  derivatioD  of  the  Eogliali  uiteU 
fraok  the  Latia  ovat.  It  ia  acarcelj  poaaible  for  two  worda  to  bear  fewer  (mtward  marka 
ci  lelfttionahm,  yet  there  ia  bat  one  atep  between  them ;  evw,  ammathit,  msk. 

SofUgnm  mm  sgtr :  ptr  wgrmn,  ptrterimu,  ptngrimis,  gdltgfmo,  fUgrim. 
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tive  method  than  is  elsewhere  to  he  found  among  the  ancientB,  and  are, 
indeed,  almost  perfect  examples  of  the  preparatory  process  of  com- 
parison and  ahstraction ;  but,  from  being  unaware  of  the  law  juit 
mentioned,  he  wasted  the  powers  of  this  great  logical  instrument  upon 
inquiries  in  which  it  could  realize  no  residt,  smce  the  phenomena 
whose  common  properties  he  so  elaborately  endeavored  to  detect,  had 
not  really  any  common  properties.  Bacon  himself  fell  into  the  same 
error  in  his  speoulatiotis  on  the  nature  <^  Heat,  in  which  it  is  impossi- 
ble not  to  thmk,  with  Mr.  Whewell,  that  he  confounded  under  the 
name  hot,  classes  of  phenomena  which  had  no  proper^  in  common.* 
Dttgald  Stewart  certainly  OTerstates  the  matter  when  he  speaks  of  "a 
prejudice  which  has  descended  to  modem  times  from  the  scholastic 
ages,  that  when  a  word  admits  of  a  variety  of  significations,  these 
different  significations  must  all  be  species  of  the  same  genus,  and 
must  consequently  include  some  essential  idea  common  to  every  indi- 
vidual to  which  the  generic  term  can  be  applied  :"t  for  both  Aristotle 
and  his  followers  were  well  aware  that  there  are  such  things  as  am- 
biguities of  language,  and  delighted  in  distinguishing  them.  But  they 
never  suspected  ambiguity  in  the  cases  where  (as  Stewart  remsriu) 
the  association  on  which  the  transition  of  meaning  was  founded  is  so 
natural  and  habitual,  that  the  two  meanings  blend  together  in  the  mind, 
and  a  real  transition  becomes  an  apparent  sreneralization.  Accordii^y 
they  wasted  an  infinity  of  pains  in  endeavoring  to  find  a  definition 
which  would  serve  £or  several  distinct  meanings  at  once :  as  in  an  in- 
stance noticed  by  Stewart  himself,  that  of  "  causation ;  the  ambiguity 
of  the  wopd  which,  in  the  Gireek  language,  corresponds  to  the  Engii^ 
word  cause,  havinj^  suggested  to  them  the  vain  attempt  of  traci^  the 
common  idea  which,  in  the  case  of  any  efect,  belongs  to  the  ^cientp 
to  the  maiteTf  to  the  /brm,  and  to  the  eiuL  The  idle  generalities"  (he 
adds)  "  we  meet  with  in  other  philosophers,  about  the  ideas  of  the  good^ 
the  jU,  and  the  becoming,  have. taken  their  rise  from  the  same  undue 
infittence  of  popular  epithets  on  the  speculations  of  the  learned.* '| 

Among  words  which  have  undei^ne  so  many  successive  transitions 
of  meaning  that  every  trace  of  a  property  common  to  all  the  things 
they  are  applied  to,  or  at  least  common  and  also  peculiar  to  those 
things,  has  been  lost,  Stewart  considers  the  word  Beautiful  to  be  one. 
And  (without  attempting  to  decide  a  question  which  in  no  respect 
belongs  to  logic)  I  cannot  but  feel,  with  him,  considerable  doubti 
whether  the  word  beautiful  connotes  the  same  property  when  we 
speak  of  a  beautifol  color,  a  beautiful  face,  a  beautiful  action,  a  beauti* 
ful  character,  and  a  beautiful  solution  of  a  mathematical  problem.    The 
word  was  doubtless  extended  from  one  of  these  objects  to  another  on 
account  of  some  resemblance   b^ween  them,  or,  more   probably, 
between  the  emotions  they  excited ;  but,  by  this  progressive  extenaion, 
it  has  at  last  reached  things  very  remote  from  those  objects  of  sig^t  to 
which  there  is  no  doubt  that  it  was  first  appropriated ;  and  it  is  aft 
least  questionable  whether  there  is  now  any  property  common  to  all 
the  tlungs  we  call  beautiful,  except  the  };»roperty  of  agreeableneea, 
which  the  term  certainly  does  connote,  but  which  calknot  be  all  that  we 
in  any  instance  intend  to  express  by  it,  since  there  are  many  agreeable 
things  which  we  never  call  beautifhl.      If  such  be  the  case,  it  ia 


•  JSmn  <f  th«  Induethie  Sehneet,  1, 48. 
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upoflsible  to  give  to  the  word  beaatiful  any  fixed  connotadon^  wwh 
that  it  shall  denote  all  the  objeota  which  in  conunon  use  it  now  denotea^ 
but  no  othera.  A  fixed  connotation,  hewevery  it  ought  to  have;  for, 
•o  leog  aa  it  haa  not»  it  ia  unfit  to  be  uaed  aa  a  scientific  term,  aad^ 
eTen  as  a  word  in  popular  use,  must  be  a  perpetual  aouvee  of  faJae 
analogies  and  enoneooa  generalizBtionSb 

This  then,  constitutea  a  case  in  exemplificadon  of  our  remark,  that 
even  when  there  is  a  piopwiy  common  to  aU  the  things  denoted  by  a 
name,  to  erect  that  property  into  the  definition  and  exclusive  connota- 
tion of  the  name  is  not  alvrays  desiraUe.  The  various  things  called 
beaatiful  unquestionably  resemble  one  another  in  being  agreeable; 
but  to  make  thia  the  definition  of  beauty,  and  so  extend  the  word 
Beautifiil  to  all  agreeable  things,  would  be  to  drop  altogether  a  portion 
0^  meaning  wln(£  the  word  really,  although  indistinctly,  conveys,  and 
to  do  what  depends  upon  us  towacda  causing  those  ^alities  of  the 
objects  which  the  wora  pfevkmsly,  though  vaguely,  pointed  at,  to.be 
overlooked  and  fi>rgotten.  It  ia  better*  m  siich  a  case,  to  give  a  fixed 
connotation  to  die  term  by  reatricting,  than  by  extending  its  use ;  raitbar 
exdnding  from  the  epithet  beautiral  some  things  to  which  it  is  eon^ 
aaonly  considered  applicable,  than  leaving  out  of  its  connotation  any 
of  the  qualities  by  which,  tfa(High  occasionally  lost  si^t  of,  the  genenu 
mind  may  have  been  habitually  guided  in  the  eommoneat  and  most 
interesting  applications  of  the  term.  For  there  is  no  question  that 
when  people  call  anything  beantiftil,  they  tJnnk  they  aae  assertim  more 
than  that  it  is  merely  agreeable.  They  think  they  are  ascribing  a 
peculiar  sort  of  agreeableness,  analogous  to  that  ^riudh  they  find  in 
some  other  of  the  things  to  which  they  are  accustomed  to  apply  the 
same  name.  If,  therefore,  there  be  any  peculiar  sort  of  agreeablenees 
which  is  common,  though  not  to  all,  yet  to  the  principal  filings  which 
are  called  beautiful,  it  is  better  to  limit  the  denotation  of  the  term  to 
chose  things,  than  to  leave  that  kind  of  qil&lity  without  a  term  to  con- 
note it,  and  dieieby  divert  attention  firom  ita  pecuHaiitiea. 

§  6.  The  last  remark  exemplifies  a  rule  of  terminology,  vrfaich  is  of 
great  importance,  and  which  has  hardly  yet  been  recognized  as  a  rule, 
Mt  by  a  few  thinkers  of  the  present  veneration.  In  attempting  to 
rectify  the  use  of  a  vague  term  by  giving  it  a  fixed  connotation,  vre 
most  take  care  not  to  discard  (unless  advisedly,  and  on  the  ground  of 
a  deeper  knowledge  of  the  sub|ect,)  any  portion  of  the  connotation 
vHiich  the  word,  in  however  indistinct  a  manner,  previously  carried 
irith  it.  For  otherwise  language  loses  one  of  its  inherent  and  most 
▼ahmble  properties,  that  of  beine  the  conservator  of  ancient  experi- 
ence ;  the  keeper-alive  of  those  thoughts  and  observations  of  by-gone 
ages,  which  may  be  alien  to  the  tendencies  of  the  passing  time.  This 
foncdon  of  langruam  is  so  often  overlooked  or  undervalued,  that  a  few 
observations  upon  it  appear  to  be  extremely  required. 

Sven  when  the  connotation  of  a  term  has  been  accurately  fixed,  and 
fltin  more  if  it  has  been  left  in  the  state  of  a  vague  unanalysed  feeline 
of  resemblance;  there  is  a  constant  tendency  in  the  w<nd,  through 
ftmOiar  use,  to  part  with  a  portion  of  its  connotation.  It  is  a  weu- 
known  law  of  the  mind,  that  a  vrord  originally  associated  with  a  reiy 
complex  cluster  of  ideas,  is  far  firom  caSing  up  all  those  ideas  in  the 
tnindf  every  time  the  word  is  used :  it  calls  up  only  one  or  two^  from 
3F 
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wluch  the  mind  runs  on  bj  finesb  aMociadons  to  another  set  of  ideas, 
without  waiting  for  the  suggestion  of  the  remainder  of  the  complex 
cluster.  If  this  were  not  the  case,  our  processes  of  thought  could  not 
take  place  with  anything  like  the  rapidity  which  we  know  they  possess. 
Veiy  often,  indeed,  when  we  are  employing  a  word  in  our  mental 
operations,  we  are  so  far  firom  waiting  until  Uie  complex  idea  which 
corresponds  to  the  meaning  of  the  word  is  consciously  brought  befmv 
us  in  all  its  parts,  that  we  run  on  to  new  trains  of  ideas  by  the  other 
associations  which  the  mere  word  excites,  without  having  realized  in 
our  imagination  any  part  whatever  of  the  meaning :  thus  using  the 
word,  and  even  using  it  well  and  accurately,  and  carrying  on  impor- 
tant processes  of  reasoning  by  means  of  it,  in  an  almost  mechanical 
manner:  so  much  so,  that  some  philosophers,  generalizing  from  an 
extreme  case,  have  fancied  that  all  reasoning  is  but  the  mechanical 
use  of  a  set  of  terms  according  to  a  certain  form.  We  may  discuss 
and  settle  the  most  important  interests  of  towns  or  nations,  hf  the 
application  of  general  meorems  or  practical  maxims  previously  laid 
down,  without  having  had  consciously  suggested  to  us,  once  in  the 
whole  process,  the  houses  and  green  fields,  the  thronged  maa^Let- 
places  and  domestic  hearths,  of  which  not  only  those  towns  and  nations 
consist,  but  which  the  words  town  and  nation  confessedly  mean. 

Since,  then,  general  names  come  in  this  manner  to  be  used  (and 
even  to  do  a  portion  of  their  work  well)  without  suggesting  to  the 
mind  the  whole  of  their  meaning,  and  often  with  the  suggestion  of  a 
very  small,  or  no  part  at  all  of  that  meaning ;  we  cannot  wonder  that 
words  so  used  come  in  time  to  be  no  longer  capable  of  suggesting  any 
other  of  the  ideas  appropriated  to  them,  than  those  vn&  which  the 
association  is  most  immediate  and  strongest,  or  most  kept  up  by  the 
incidents  of  Hfe :  the  remainder  being  lost  altogether ;  unless  the 
mind,  bv  often  consciously  dwelling  upon  them,  keeps  up  the  asaocia- 
tion.  Words  naturally  retain  much  more  of  their  meaning  to  penons 
of  active  imagination,  who  habitually  represent  to  themselves  things  in 
the  concrete,  with  the  detail  which  belongs  to  them  in  the  actual  world. 
To  minds  of  a  difiSsrent  description,  the  <mly  antidote  to  this  corruption 
of  language  is  predication.  The  habit  of  predicating  of  the  name,  all 
the  various  properties  which  it  originally  connoted,  keeps  up  the  aaao- 
4dation  between  the  name  and  those  properties. 

But  in  order  that  it  may  do  so,  it  is  necessaiy  that  the  predicatee 
should  themselves  retain  their  association  with  the  properties  which 
they  severally  connote.  For  the  propositions  cannot  keep  the  mean- 
ing of  the  words  alive,  if  the  meaning  of  the  propositions  themaeWes 
should  die.  And  nothing  is  more  common  than  for  propositions  to  be 
mechanically  repeated,  mechanically  retained  in  ue  memory,  and 
their  truth  entirely  assented  to  and  relied  upon,  while  yet  they  carry 
no  meaning  distinctly  home  to  the  mind ;  and  while  the  matter  of  ikct 
or  law  of  nature  which  they  original v  expressed,  is  as  much  lost  aight 
o(  and  practically  disregaraed,  as  if  it  never  had  been  heard  of  at  alL 
In  diose  subiects  which  are  at  the  same  time  familiar  and  complicated, 
and  especiaUy  in  those  which  are  so  much  of  both  these  things  as  moral 
and  social  subjects  are,  it  is  matter  of  common  remark  how  many  im- 
portant propositions  are  believed  and  repeated  from  habit,  while  no 
account  could  be  given,  and  no  sense  is  practically  manifested,  of  the 
truths  which  they  convey.    Hence  it  is,  that  the  traditional  maxima  of 
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old  experience,  though  seldom  questioned,  have  so  little  eflfoct  on  the 
conduct  of  life;  because  their  meaning  is  never,  by  most  persons, 
really  fek,  until  personal  experience  has  brought  it  home.  And  thus 
also  It  is  that  so  many  principles  of  religion,  ethics,  and  even  politics, 
80  full  of  meaning  ana  reality  to  first  converts,  have  manifested  (afler 
the  association  of  that  meaning  with  the  verbal  fonnulas  has  ceased  to 
be  kept  up  by  the  controversies  which  accompanied  their  first  intro- 
daction)  a  tendency  to  degenerate  rapidly  into  lifeless  dogmas;  which 
tendency,  all  the  efforts  of  an  education  expressly  and  skillfully 
directed  to  keeping  the  meaning  aKve,  are  barelyfound  sufficient  to 
counteract.  « 

Considering,  then,  that  the  human  mind,  in  difiereot  generations, 
occupies  itself  with  different  things,  and  in  one  age  is  led  by  the  cir- 
cumstances which  surround  it  to  fix  more  of  its  attention  upon  one  of 
the  properties  of  a  thing,  in  another  age  upon  another ;  it  is  natural 
and  mevitable  that  in  every  age  a  certain  portion  of  our  recorded  and 
traditional  knowledge,  not  being  continually  suggested  by  the  pursuits 
and  inquiries  with  wUch  mankind  are  at  Uiat  time  engrossed,  should 
£J1  asleep,  as  it  were,,  and  fade  firom  the  memory.   It  would  be  utterly 
lost,  if  the  propositions  or  fi>rmulas,  the  results  of  the  previous  expe- 
rience, did  not  remain,  and  continue  to  be  repeated  and  believed  in, 
as  forms  of  words  it  may  be,  but  of  words  that  once  really  conveyed, 
and  are  still  supposed  to  convey,  a  meaning :  which  meaning,  though 
suspended,  may  be  historically  traced,  and  when  sug^gested,  is  recog- 
nized by  minds  of  the  necessary  endowments  as  hems  still  matter  ot 
&ct,  or  truth.    While  the  formulsB  remain,  the  meamng  may  at  any 
time  revive ;  and  as  on  the  one  hand  the  fimnulse  progressively  lose 
the  meaning  they  were  intended  to  convey,  so  on  the  ottier,  when  this 
forgetfulness  has  reached  its  height  and  beeun  to  produce  consequences 
of  obvious  evil,  minds  arise  which  from  me  contemplation  of  the  for- 
mulae rediscover  the  whole  truth,  and  announce  it  affain  to  mankind, 
not  as  a  discovery,  but  as  the  meaning  of  that  which  they  have  long 
been  taught,  and  still  profiass  to  believe. 

Thus  there  is  a  perpetual  oscillation  in  spiritual  truths,  and  tn 
spiritual  doctrines  of  any  significance,  even  wken  not  truths.     Their 
meanin^^  is  almost  always  in  a  process  either  of  being  lost  or  of  being 
recovered ;  a  remark  upon  which  all  history  is  a  comment.    Whoever 
has  attended  to  the  history  of  the  more  serious  convictions  of  mankind 
—of  che  opinions  by  which  the  general  conduct  of  their  lives  is,  or  as 
dier  conceive  ought  to  be,  more  especially  regulated— -is  aware  that 
while  rec<miizing  verbally  tiie  very  same  doctrines,  they  attach  to 
them  at  difierent  periods  a  greater  or  a  less  quantity,  and  even  a  differ- 
ent kind,  of  meaning.     The  words  in  their  original  acceptation  con- 
noted, and  the  propositions  expressed,  a  complication  of  outward  facts 
and  invrard  feeUngs,  to  different  portions  of  which  the  ^neral  mind  is 
more  parricularly  alive  in  different  ffenerations  of  mankind.    To  com- 
mon  minds,  only  that  portion  of  toe  meaning  is  in  each  generation 
Buggeated,  of  which  that  generation  possesses  the  counterpart  in  its 
own  habitual  experience.    But  the  words  and  |>TopontiQns  lie  ready, 
to  Buggeat  to  any  mind  duly  prepared,  the  remainder  of  the  meaning. 
Such  individual  minds  are  almost  always  to  be  found :  and  the  lost 
meaning^,  revived  by  them,  again  by  degrees  works  its  way  into  the 
general  mind. 
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There  i  scaceely  anydiing  which  can  materiallj  retard  the  anivid 
of  thk  aakitaiy  reactioii,  Except  the  shallow  ooncepdons  andincaodoiifl 
proceedings  of  mere  logicians.  It  sometiines  hmpens  that  towards 
the  close  of  the  downward  period,  when  the  woi^  have  lost  part  of 
their  significance  and  have  not  yet  hegun  to  recover  it,  persons  arise 
whose  leading  and  &Tonte  idea  is  the  importance  of  clear  concepdons 
and  precise  thought,  and  the  necessity,  therefore,  of  definite  hmguage. 
These  persons,  m  examining  the  oJd  fbrmulBs,  easily  perceive  that 
words  are  used  in  them  without  a  meaning ;  and  if  they  are  not  the 
sort  of  persons  who  are  capable  of  rediscovering  the  lost  signification, 
they  naturally  enough  dismiss  the  formula,  and  define  the  name 
without  any  relerence  to  it.  In  so  doing  they  fiisten  down  ^e  name 
to  what  it  connotes  in  common  use  at  die  time  when  it  conveys  the 
smallest  quantity  of  meaning ;  and  introduce  the  practice  of  employing 
it,  consistently  and  uniformly,  according  to  that  connotation.  The 
word  in  this  way  acquires  an  extent  of  denotation  &r  beyond  what  it 
had  before;  it  oeeomes  extended  to  many  things  to  which  it  was 
previously,  in  appearance  capriciously,  rerosed.  Of  ^e  propositions 
m  which  it  was  formerly  used,  those  which  were  true  in  virtue  of  the 
fexvolten  part  of  its  meaning  are  now,  by  the  dearer  light  which  the 
dmnition  dififbses,  seen  not  to  be  true  aecon&ig  to  the  definition; 
which,  however,  is  the  recognised  and  sufficiently  correct  expression 
of  all  that  is  perceived  to  be  in  the  mind  of  any  one  by  whom  ttie  term 
is  used  at  the  present  day.  The  ancient  formulas  are  consequently 
treated  as  prejudices ;  and  people  are  no  longer  taught,  as  before, 
though  not  to  understand  them,  yet  to  believe  that  there  is  truth  in 
them.  They  no  longer  remain  in  men's  minds  surrounded  hjr  respect, 
and  ready  at  any  time  to  sngg^t  their  original  meaning.  The  truths 
which  they  convey  are  not  only,  under  these  circumstances,  redis- 
covered far  more  slowly,  but,  when  rediscovered,  the  prejudice  with 
which  novelti^  are  regarded  is  now,  in  some  degree  at  least,  against 
them,  instead  of  being  on  their  side. 

An  example  may  make  these  remarks  more  inlelligit>le.    In  all  ages, 
except  where  moral  speculation  has  been  silenced  by  outward  compul- 
sion, or  where  the  feelings  which  prompt  to  it  have  received  full  satis- 
flbction  from  an  establisbsd  faith  unhesitatingly  acquiesced  in,  one  of 
the  subjects  which  have  most  occupied  the  minds  of  thinking  men  is 
the  inquiry,  What  is  virtue  1  or.  What  is  a  virtuous  character  ?    Among 
the  different  theories  on  the  subject  which  have,  at  different  times, 
grown  up  and  obtained  cunency,  every  one  of  which  reflected  as  in 
the  clearest  mirror  the  express  image  of  the  age  which  gave  it  birth; 
there  was  one,  brought  forth  by  the  latter  halt  of  the  eighteenth  cen- 
tury, according  to  which  virtue  consisted  in  a  correct  calculation  of  our 
own  personal  interests,  ^ther  in  this  world  only,  or  also  in  the  next. 
There  probably  had  been  no  era  in  history,  except  the  declining  period 
of  the  Roman  empire,  in  which  this  theory  cautd  have  grown  up  and 
made  many  converts.    It  could  only  have  oriffinated  in  an  age  essen- 
tially unheroic.    It  was  a  condition  of  the  existence  of  such  a  dieory, 
that  the  only  beneficial  actions  which  people  in  general  were  much 
accustomed  to  see,  or  were  therefore  much  accustomed  to  praise,  sbould 
be  such  as  were,  or  at  least  might  without  contradicting  obvious  facts 
be  supposed  to  be,  the  result  of  the  motive  above  characterized. 
Hence  the  words  really  connoted  no  more  in  common  acceptatioii. 
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than  was  set  down  in  the  definition :  to  which  consequently  no  objec- 
tion lay  on  the  score  of  deviation  from  usage,  if  the  usage  of  that  age 
alone  was  to  be  considered. 

Suppose,  now,  that  the  partisans  of  this  theory  had  contrived  to 
introduce  (as,  to  do  them  justice,  they  showed  themselves  sufficientllj 
inclined)  a  consistent  and  undeviating  use  of  the  term  according  to 
this  definition.  Suppose  that  they  had  succeeded  in  banishing  the 
word  disinterestedness  fiY>m  the  language,  in  obtaining  the  disuse  of 
aU  expressions  attaching  odium  to  selfishness  or  commendation  to  self* 
sacrifice,  or  which  in^Ued  generosi^  or  kindness  to  be  anything  but 
doing  a  benefit  in  order  to  receive  %  greater  advantage  in  letom. 
Need  we  say,  that  this  abrogation  of  the  old  fimnulas  for  the  sake  of 
preserving  dear  ideas  and  consistency  of  thou^t,  would  have  been  an 
mcalculable  evil  j  while  the  very  inconnstency  incurred  by  the  coexist- 
ence of  the  formulas  with  philosophical  opinions  which  virtually  con* 
detuned  them  as  absurdities,  operated  as  a  stimtilus  to  the  redxamina* 
tion  of  the  subject ;  and  thus  the  veiy  doctrines  originadng  in  the  oblivion 
into  which  great  moral  truths  had  fallen,  were  rendered  indirectly,  but 
powerfully,  instrumental  to  the  revival  of  those  truths. 

The  doctrine,  therefore,  of  the  Coleri<i^  school,  that  die  language  of 
any  people  among  whom  culture  is  of  old  date,  is  a  sacred  deposit,  the 
property  of  all  ages,  and  which  no  one  age  should  consider  itself  empow- 
ered to  alter — ^is  far  from  being  so  devoid  of  important  truth  as  it 
a^peare  to^that  class  of  logicians  who  think  more  of  naving  a  clear  than 
of  having  a  complete  meaning ;  and  who  pereeive  that  every  age  is 
adding  to  the  truths  which  it  has  received  from  its  predeceSBors,  but 
fail  to  see  that  a  counter-process  of  losing  truths  already  possessed,  is 
also  constantly  going  on,  and  requiring  the  most  sedulous  attention  to 
counteract  it.    Language  is  the  depositary  of  the  accumulated  body  of 
experience  to  which  all  former  ag^es  have  contributed  their  part,  and 
which  is  the  inheritance  of  all  yet  to  come.    We  have  no  right  to  pre- 
vent ourselves  fh>m  transmitting  to  posterity  a  larger  portion  of  this  in- 
heritance than  we  may  ourselves  have  profited  by.  We  continually  have 
caoae  to  give  up  the  opinions  of  our  forefathers ;  but  to  tamper  widi 
their  language,  even  to  the  extent  of  a  word,  is  an  operation  of  much 
g^reater  responsibility,  and  implies  as  an  indispensable  requisite,  an 
accurate  acquaintance  with  the  history  of  the  particular  word,  and  of  the 
opinions  which  in  different  stages  of  its  progress  it  served  to  exptiess.  To 
be  qualified  to  define  the  name,  we  must  know  all  that  has  ever  been 
known  of  the  properties  of  the  class  of  objects  which  are,  or  originally 
were,  denoted  by  it.    For  if  we  give  it  a  meaning  according  to  whien 
an  J  proposition  will  be  false  which  philosophers  or  mankind  have  ever 
held  to  pe  true,  it  is  at  least  incumbent  upon  us  to  be  sure  that  we 
kuovr  all  which  those  who  believed  the  proposition  underetood  by  it. 
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CHAPTER  V. 

ON  THE  NATURAL  BISTORT  OP  THE  VARIATIONS  IN  THE  MEANINO  OP  TERMS. 

§  1.  It  is  not  only  in  the  mode  which  has  now  heen  pointed  out, 
namely,  hy  gradual  inattention  to  a  portion  of  the  ideas  conveyed,  that 
words  in  common  use  are  liahle  to  snift  their  connotation.  The  truth 
is,  that  the  connotation  of  such  words  is  perpetually  varying ;  ss  mi^ht 
he  expected  from  the  manner  in  which  words  in  conmion  use  acquire 
their  connotation.  A  technical  term,  invented  for  purposes  of  art  or 
science,  has,  from  the  first,  the  connotation  given  to  it  by  its  inventor ; 
hut  a  name  which  is  in  every  one's  mouth  hefore  any  one  thinks  of  de- 
fining it,  derives  its  connotation  only  firom  the  circumstances  which  are 
habitually  brought  to  mind  when  it  is  pronounced.  Among  these  cir- 
cumstances, the  properties  common  to  the  things  denoted  by  the  name, 
have  naturally  a  principal  place ;  and  would  have  the  sole  place,  if 
language  were  reffulated  by  convention  rather  than  by  custom  and  ac- 
cident. But  besides  these  common  properties,  which  if  they  exist  are 
necessarily  present  whenever  the  name  is  applied,  any  other  circum- 
stance may  casually  be  found  along  with  it,  so  frequently  as  to  become 
associated  with  it  in  the  same  manner,  and  as  strongly  as  the  common 
properties  themselves.  In  proportion  as  this  association  forms  itself, 
people  give  up  using  the  name  in  cases  in  which  those  casual  circum- 
stances do  not  exist.  They  prefer  using  some  other  name,  or  the  same 
name  with  some  adjunct,  ratner  than  employ  an  expression  which  will 
necessarily  call  up  an  idea  they  do  not  want  to  excite.  The  circum- 
stance originally  casual,  thus  becomes  regularly  a  part  of  the  connota- 
tion of  the  word. 

It  is  this  continual  incorporation  of  circumstances  originally  acci- 
dental, into  the  permanent  signification  of  words,  which  is  the  cause 
that  there  are  so  few  exact  synonyms.    It  is  this  also  which  renders 
the  dictionary  meaning  of  a  word,  by  universal  remark  so  imperfect  an 
exponent  of  its  real  meaning,     The  dictionary  meaning  is  marked  out 
in  a  broad,  blunt  way,  and  probably  includes  all  that  was  originsdly 
necessary  for  the  correct  employment  of  the  term ;  but  in  process  of 
time  so  many  collateral  associations  adhere  to  words,  that  whoever 
should  attempt  to  use  them  with  no  other  guide  than  the  dictionary 
would  confound  a  thousand  nice  distinctions  and  subtle  shades  of  mean- 
ing which  dictionaries  take  no  account  of;  as  we  notice  in  the  use  of 
a  language  in  conversation  or  writinff  by  a  foreigner  not  thoroughly 
master  of  it.     The  history  of  a  word,  by  ^owiijig  die  causes  which  de- 
termined its  use,  is  in  these  cases  a  better  guide  to  its  employment 
than  any  definition ;  for  definitions  can  only  show  its  meaning  at  the 
particular  time,  or  at  most  the  series  of  its  successive  meanings,  l»ut  its 
history  may  show  the  law  by  which  the  succession  was  produced. 
The  word  gentleman^  for  instance,  to  the  correct  employment  of  Mrhich 
a  dictionary  would  be  no  guide,  originally  meant  simply  a  man    of 
family.   From  this  it  came  by  degrees  to  connote  all  such  qualitiea  or  ad- 
ventitious circumstances  as  were  usudly  found  to  belong  to  persons  of 
family.     This  consideration  at  once  explains  why  in  one  of  its  vulirar 
acceptations  it  means  any  one  who  lives  without  labor,  in  another  ^vmh- 
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out  manual  labor,  and  in  its  more  elevated  rigmfication  it  has  in  every 
age  signified  the  conduct,  character,  habits,  and  outward  appearance,  in 
vmomsoever  found,  which,  according  to  the  ideas  of  that  age,  belonged 
or  were  expected  to  belong  to  personal  boin  and  educated  m  a  high  so- 
cial position. 

It  continually  happens  that  of  two  words,  whose  dictionary  mean- 
iDgs  are  either  the  same  or  very  slightly  different,  one  will  be  the 
proper  word  to  use  in  one  set  of  circumstances,  another  in  another, 
without  its  being  possible  to  show  how  the  custom  of  so  employing 
them  originally  grew  up.  -  The  accident  that  one  of  the  words  was 
used  and  not  the  other  on  a  particular  occasion  or  in  a  particular  social 
circle,  will  be  sufficient  to  pxoduce  so  strong  an  association  between  the 
word  and  some  specialiQr  of  circumstances,  that  mankind  abandon  the 
use  of  it  in  any  other  case,  and  the  speciaHty  becomes  part  of  its  sig- 
nification. The  tide  of  custom  first  drifb  the  word  on  the  shore  of  a 
particular  meaning,  then  retires  and  leaves  it  there. 

An  instance  in  point  is  the  remarkable  change  which,  in  the  Etiglish 
language  at  least  has  taken  place  in  the  siffnification  of  the  Word  loyal" 
ty.  That  word  originally  meant  in  En^ish,  as  it  still  means  irf  the 
language  from  whence  it  came,  fair,  open  dealing,  and  fidelity  to  en- 
gagements :  in  that  sense  the  quality  it  expressed  was  part  of  the  ideal 
chivalrous  or  knightly  character.  By  what  process,  m  England,  the 
term  became  restricted  to  the  single  case  of  fidelity  to  the  throne,  I  am 
not  sufficiently  versed  in  the  history  of  courtly  language  to  be  able  to 
pronounce.  The  interval  between  a  loyal  chevalier  and  a  loyal  sub- 
ject is  certainly  great.  I  can  only  suppose  diat  the  word  was,  at  some 
period,  the  &vorite  term  at  court  to  express  fidelity  to  the  oath  of  al- 
legiance, until  at  length  those  who  wished  to  speak  of  any  other,  and 
as  it  was  probably  considered,  inferior  soxt  of  fidelity,  either  did  not 
venture  to  use  so  dignified  a  term,  or  found  it  convenient  to  employ 
some  other  in  order  to  avoid  being  misunderstood. 

§  2.  Cases  are  not  unfi^equent  in  which  a  circumstance,  at  first  cas- 
oaDy  incorporated  into  the  connotation  of  a  word  which  originally  had 
no  reference  to  it,  in  time  wholly  supersedes  the  original  meaning,  and 
becomes  not  merely  a  part  of  the  connotation,  but  the  whole  of  it. 
This  is  exemplified  in  the  word  pagan,  paganua  ;  which  originally,  aa 
its  etymology  imports,  was  equivalent  to  villager;  the  inhabitant  of  a 
pague^  or  viUage.  At  a  particular  era  in  the  extension  of  Christianity 
over  the  Roman  empire,  the  adherents  of  the  old  reliffion,  and  the  vil- 
lagers or  country  people,  were  nearly  the  same  body  of  individuals^ 
the  inhabitants  of  me  towns  having  been  earliest  converted ;  as  in  our 
own  day  and  at  all  times  the  greater  activity  of  social  intercourse  ren- 
ders them  the  earliest  recipients  of  new  opinions  and  modes,  while  old 
habits  and  prejudices  linger  longest  amon^  the  country  people :  not  to 
mendon  that  the  towns  were  more  immediately  under  the  oirect  influ- 
enc^e  of  the  government,  which  at  that  time  had  embraced  Christianity. 
From  this  casual  coincidence,  the  word  paganus  carried  with  it,  and 
began  more  and  more  steadily  to  suggest,  die  idea  of  a  worshiper  of 
the  ancient  divinities ;  until  at  length  it  suggested  that  idea  so  forcibly, 
that  people  who  did  not  desire  to  suggest  the  idea  avoided  using  the 
vrord.  But  when  paganue  had  come  to  connote  heathenism,  the  very 
unimpoxtant  circumstance,  with  reference  to  that  fact,  of  the  place  <n 
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nsidence,  was  sood  disregiuded  in  tiie  employment  of  tbe  wturd.  As 
there  was  seldom  any  occasion  for  making  separate  assertion  respect- 
ing heathens  ivho  lived  in  the  country,  thope  was  no  need  for  a  separate 
word  to  denote  iliem ;  and  pagan  came  not  only  to  mean  heathen,  bat 
to  mean  that  exclusiTely. 

A  case  still  more  fikimliar  to  most  readers  is  diat  of  die  word  viHatn, 
or  viilein.  This  term,  as  eyerybody  knows,  had  in  the  middle  ages  a 
connotation  as  strictly  defined  as  a  word  could  have,  being  the  proper 
legal  designation  lor  those  persons  who  were  the^subjects  of  the  least 
onerous  form  of  feudal  bondage,  diose  serfii  ifdio  were  adteripti  gieba. 
The  scorn  of  the  semibarbarous  military  aristocracy  for  these  their  ab- 
ject dependents,  rendered  the  act  of  likening  any  person  to  this  class 
of  men  a  mark  of  the  grealiest  contumely :  the  same  scorn  led  ^em  to 
ascribe  to  the  same  people  ail  manner  of  hateful  qualities,  whidi  doubt- 
less also,  in  the  degrading  sftuation  in  which  they  wete  held,  were  often 
not  unjustly  imputed  to  them.  These  ckeumstances  combined  to 
attach  to  the  term  villain,  ideas  of  crime  and  guilty  in  so  forcible  a 
manner,  that  the  application  of  the  epithet,  even  to  diose  to  whom  it 
legdUy  belonged,  became  an  affront,  and  was  abstained  firom  whenever 
no  amont  was  intended.  From  that  time  guilt  was  part  of  the  conno- 
tation ;  and  soon  became  the  whole  of  it,  since  mankind  were  not 
prompted  by  any  urgent  motive  to  continue  making  a  distinction  in 
their  language  between  bad  men  df  servile  station  and  bad  men  of  any 
other  rank  in  life.    . 

These  and  similar  instances  in  which  the  orinnal  signification  of  a 
term  is  totalW  lost— another  and  an  entirely  tustinct  meaning  beins 
first  engrafted  upon  tiie  former,  and  finally  substituted  for  it-*-afibra 
examples  of  the  double  movement  which  is  always  taking  place  in  lan- 
guage :  the  counter-movements,  one  of  Generalization,  by  which  words 
are  perpetually  losing  portions  of  their  connotation  and  becomine  of 
less  meaning  and  more  general  acceptation ;  the  other  of  Specialization, 
by  which  omer,  or  even  these  same  words,  axe  continually  taking  on 
fi»sh  connotation ;  acqiuring  additional  meaning,  by  being  restricted  in 
their  employment  to  a  part  only  of  the  occasions  on  which  they  might 
properly  be  used  before.  This  double  movement  is  of  sufficient  im- 
portance in  the  natural  history  of  language  (to  which  natural  history, 
the  artificial  modifications  ought  always  to  have  some  degree  of  reler- 
eace),  to  justify  our  dwelling  for  a  little  longer  on  the  nature  of  the 
two^fold  phenomenon,  and  the  causes  to  which  it  owes  its  existence. 

§  3.  To  begin  vrith  die  movement  of  generalization.  It  is  unneces- 
sary to  dwell  upon  the  changes  in  the  meaning  of  names  which  take 
Elace  merely  mm  their  being  used  ignorantly,  by  persons  who,  not 
aving  properly  mastered  the  received  connotation  of  a  word,  apply  it 
in  a  looser  and  wider  sense  than  belongs  to  it.  This*  however,  is  a 
real  source  of  alterations  in  the  language ;  fi)r  when  a  word,  fiom  being 
often  employed  in  cases  where  one  of  the  qualities  which  it  connotes 
does  not  exist,  ceases  to  suggest  that  quality  with  cert^ty,  then  eTen 
those  who  are  under  no  mistake  as  to  the  proper  meaning  of  the  -word^ 
prefer  expressing  that  meaning  in  some  other  vmy,  and  lelive  the  ovig- 
wal  word  to  its  mte.  The  word  'Squire,  as  stanomg  fbr  an  ovmer  of 
a  landed  estate;  Panon,  as  denoting  not  the  rector  of  the  parish  but 
clergymen  in  general;  Artisty  to  denote  only  a  painter  or  dciupcor;  are 
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cases  in  point.  Independently,  however,  of  the  generalization  of 
names  through  their  ignorant  misuse',  there  is  a  tendency  in  the  same 
direction,  consistently  with  the  most  thorough  knowledge  qf  their 
meaning;  arising  from  the  fact,  that  the  number  of  things  known  to 
US,  and  of  which  we  feel  a  desire  to  speak,  multiply  faster  than  the 
names  for  them.  Except  on  subjects  ror  which  there  has  been  con- 
structed a  scientific  terminology,  with  which  unscientific  persons  do 
not  meddle,  ffreat  difficulty  is  generally  found  in  bringing  a  new  name 
into  use;  ana  independently  of  that  difficulty,  it  is  natimd  to  prefer 
giving  to  a  new  object  a  name  which  at  least  expresses  its  resemblance 
to  something  already  known,  since  by  predicating  of  it  a  name  entirely 
new  we  at  mrst  convey  no  information.  In  this  manned  the  name  of  a 
species  often  becomes  the  name  of  a  genus;  as  m/^,  for  example,  or 
<nl;  the  former  of  which  words  originally  denoted  only  the  muriate  of 
soda,  the  latter,  as  its  etymology  indicates,  only  olive  oil ;  but  which 
now  denote  large  and  diversified  classes  of  substances  resembUng 
these  in  some  of  their  qualities,  and  connote  only  those  common  quah- 
ties,  instead  of  the  whole  of  the  distinctive  properties  of  olive  oil  and 
sea  salt.  The  words  glass  and  soap  are  used  by  modem  chemists  in  a 
similar  manner,  to  denote  genera  of  which  the  substances  vulgarly  so 
called  are  single  species.*  And  it  often  happens,  as  in  those  instances, 
that  the  term  keeps  its  special  signification  m  addition  to  its  more  gen- 
eral one,  and  becomes  ambiguous,  that  is,  two  names  instead  of  one. 

These  changes,  by  which  words  in  ordinary  use  become  more  and 
more  generalized,  and  less  and  less  expressive,  take  place  in  a  still 
greater  degree  vrith  the  words  which  express  the  complicated  phe- 
nomena of  mind  and  society.     Historians,  travellers,  and  in  general 
diose  who  speak  or  write  concerning  moral  and  social  phenomena  vrith 
which  they  are  not  &miliarly  acquainted,  are  the  great  agents  in  this 
modification  of  language.      The  vocabulary  of  all  except  unusually 
instructed  persons,  is,  on  such  subjects,  eminently  scanty.     They  have 
a  certain  smaU  set  of  words  to  which  they  are  accustomed,  and  which 
they  employ  to  express  phenomena  the  most  heterogeneous,  because 
they  have  never  sufficiently  analyzed  the  facts  to  which  those  words 
correspond  in  their  own  country,  to  ha^e  attached  perfectly  definite 
ideaa  to  the  words.     The  first  English  conquerors  of  Bengal,  for  ex- 
ample, carried  with  them  the  phrase  landed  proprietor  into  a  country 
where  the  rights  of  individuals  over  the  soil  were  extremely  different 
in   degree,  and  even  in  nature,  from  those  recognized  in  England. 
Applying  the  term  with  all  its  English  associations  in  such  a  state  of 
thingB ;  to  one  who  had  only  a  limited  right  they  gave  an  absolute  right, 
from  another  because  he  had  not  an  absolute  right  they  took  away  all 
ri^t,  drove  whole  classes  of  men  to  ruin  and  despair,  filled  the  country 
with  banditti,  created  a  feeling  that  nothing  was  secure,  and  produced, 
with    the  best  intentions,  a  disorganization  of  society  which  had  not 
been    produced  in  that  country  by  the  most  ruthless  of  its  barbarian 
ixrvadoTs.     Paul  Louis  Courier  might  well  say,  "  Gardez-nous  de  T^qui- 
voque  V*     Yet  the  usage  of  persons  capable  of  so  gross  a  misappre- 
hension, determines  the  meaning  of  language :  and  the  vrords  they  thus 

•  ««  Tlft0  teim  aOudi,  m  its  original  Mnse,  signified  that  particular  residiiiim  wliich  was 
alcoe  otrtained  by  lixiviatiDg  the  ashes  of  the  plant  named  Italic  bat  the  word  is  now  so  gen< 
eyalned,  that  it  denotes  any  body  possessed  of  a  certain  number  of  properties.**— Pasis's 
IM,  ToL  i,  p.  OBl 
3Q 
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misuse  grow  in  ffonerslity,  until  the  instructed  are  obliged  to  acquieaoe; 
and  to  employ  taose  words  (first  freeing^  them  from  vagueness  by  giv 
ing  them  a  definite  connotation)  as  generic  terms,  subdividing  the  gen- 
era  into  species. 

§  4.  While  the  more  rapid  growth  of  ideas  than  of  names  thus  creates 
a  perpetual  necessity  for  making  the  same  names  serve,  even  if  imper- 
ftctly,  on  a  greater  number  of  occasions ;  a  counter-operation  is  going 
on,  by  which  names  become  on  the  contrary  restricted  to  fewer  occa 
sions,  by  taking  on,  as  it  were,  additional  connotation,  from  circum- 
stances not  originally  included  in  the  meaning,  but  which  have  become 
connected  with  it  in  the  mind  by  some  accidental  cause.  We  have 
seen  above,  in  the  words  p€igan  and  villain,  remarkable  examples  of  the 
specialization  of  the  meaning  of  words  from  casual  associations,  as  well 
as  of  the  generalization  of  it  in  a  new  direction,  which  often  follows. 

Similar  specializations  axe  of  frequent  occurrence  in  the  history  even 
of  scientific  nomenclature.     **  It  is  by  no  means  unqpmmon,''  says  Dr. 
Paris,  in  his  Pharmaeologia^  **  to  find  a  word  which  is  used  to  express 
general  characters  subsequently  become  the  name  of  a  specific  sub- 
stance in  which  such  charactets  asa  predominant ;  and  we  shall  find 
that  some  important  anomalies  in  nomenclature  may  be  thus  explaioed. 
The  term  Af^oevutov,  from  which  the  word  Arsenic  is  derived^  was  an 
ancient  epidiet  applied  to  those  natural  substances  which  possessed 
strong  and  acrimonious  properties,  and  as  the  poisonous  quality  of 
arsemc  was  found  to  be  remarkably  powerful,  the  term  was  especially 
Implied  to  Orpiment,  the  form  in  which  this  metal  most  usually  occur- 
red.    So  the  term  Verbena  (quasi  Herbena)  originally  denoted  all 
those  herbs  that  were  held  sacred  on  account  of  their  being  employed 
in  the  rites  of  sacrifice,  as  we  learn  from  the  poets ;  but  as  one  hezb 
was  usually  adopted  upon  these  occasions,  the  word  Verbena  came  to 
denote  that  particular  herb  <mly,  and  it  is  transmitted  to  us  to  this  day 
under  the  same  title,  viz.  Verbena  or  Vervain,  and  indeed  until  lately 
it  enjoyed  the  medical  reputation  which  its  sacred  origin  conferred 
upon  it,  for  it  was  worn  suspended  around  the  neck  as  an  amulet 
Vitriol,  in  the  original  application  of  the  word,  denoted  any  crystaline 
body  with  a  certain  degree  of  transparency  (vitrum) ;   it  is  hardly 
necessary  to  observe  that  the  term  is  now  appropriated  to  a  particuUff 
species :  in  the  same  manner,  Bark,  which  is  a  general  term,  is  applied 
to  express  one  genus,  and  by  way  of  eminence,  it  has  the  article  The 
prefixed,  as  The  bark :  the  same  observation  will  apply  to  the  word 
Opium,  which,  in  its  primitive  sense,  signifies  any  juice  (diTOQ^  Succus), 
while  it  now  only  denotes  one  species,  viz.  that  of  the  poppy.     So, 
again,  ElaUrium  was  used  by  Hippocrates  to  signify  vanoua  internal 
applications,  especially  purgatives,  of  a  violent  and  drastic  nature 
(from  the  word  EAavv4i,  e^gi^^  moveo,  e^Wiulo),  but  by  succeedinff 
authon  it  was  exclusively  applied  to  denote  the  active  matter  which 
subsides  from  the  juice  of  the  wild  cucumber.     The  word  jper«ia, 
again,  originally  meant  to  imply  any  substance  which  was  derived  by 
spontaneous  subsidence  from,  a  tiquid  (from  Jax,  the  grounds   or 
settlement  of  any  liquor) ;  afterwards  it  was  applied  to  Starch,  which 
is  deposited  in  tUs  manner  by  agitating,  the  flour  of  wheat  in  water; 

•  ffiiltricil  /afroAKl^  toL  L,  pp.  66-8. 
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and  lastly,  it  has  been  applied  to  a  peculiar  vegetable  principle,  ^ich, 
like  starcb,  is  insoluble  in  cold,  but  completely  soluble  m  boiling  water, 
with  which  it  forms  a  gelatinous  solution.  This  indefinite  meaning  of 
the  word  Jhcula  has  created  numerous  mistakes  in  pharmaceutic  chem- 
istry ;  Elaterium,  for  instance,  is  said  to  hejeetdaf  and,  in  the  original 
sense  of  the  word,  it  is  properly  so  called,  inasmuch  as  it  is  procured 
from  a  vegetable  juice  by  spontaneous  subsidence,  but  in  the  limited 
and  modem  acceptation  of  the  term,  it  conveys  an  erroneous  idea ;  for 
instead  of  the  active  principle  of  the  juice  residing  in  fecuJUij  it  is  a 
peculiar  proximate  pnncijple,  sui  generis,  to  which  I  have  ventured  to 
bestow  the  name  of  Blatin,  For  the  same  reason,  much  doubt  and 
obscurity  involve  the  meaning  of  the  word  Extract,  because  it  is  ap- 
plied generaUy  to  any  substance  obtained  by  the  evaporation  of  a  vege- 
table solution,  and  specifically  to  a  peculiar  proximate  principle,  pos- 
sessed of  certain  characters,  by  which  it  is  ^tinguished  from  every 
other  elementary  body." 

A  generic  term  is  always  liable  to  become  thus  limited  to  a  single 
species,  or  even  individual,  if  people  have  occasion  to  think  and  speak 
of  that  individual  or  species  much  oftener  than  of  anything  else  which 
is  cdtatained  in  the  genus.  TboB,  by  cattle,  a  stage  coachman  will 
understand  horses  ;  beasts,  in  the  language  of  agriculturists,  stands  for 
oxen ;  and  birds,  with  some  sportsmen,  for  partridges  only.  The  law 
of  language  which  operates  in  these  trivial  mstances,  is  the  very  same 
in  conformity  to  which  the  terms  6eo^,  Deus,  and  God,  were  adopted 
from  Polytheism  by  Christianity,  to  express  the  single  object  of  its 
own  adoration,  in  lieu  of  the  ancient  ana  specially  appropriated  name 
Jehovah.  Almost  all  the  terminology  of  the  Christian  Church  is  made 
up  of  words  originally  used  in  a  much  more  general  acceptation: 
Bcdesia,  Assembly ;  Bishop,  Episcopus,  Overseer ;  Priest,  Presbyter, 
Elder;  Deacon,  Diaconus,  Administrator;  Sacrament,  a  vow  of  alle- 
giance ;  EvangeUum,  good  tidings ;  and  some  words,  as  Minister,  are 
still  used  both  in  the  general  and  in  the  limited  sense.  It  would  be 
bteresting  to  trace  the  progress  by  which  author,  in  its  most  frimiliar 
sense,  came  to  signify  a  writer,  and  noifiri]^,  or  Maker,  a  poet 

Of  the  incorporation  into  the  meaning  of  a  term,  of  cuxumstances 
accidentally  connected  with  it  at  some  particular  period,  as  in  the  case 
of  Pagan,  instances  mi^t  easily  be  multiplied.  I'hysician  ((fivaiKog,  or 
naturalist)  became,  in  England  at  least,  synonymous  with  a  healer  of 
diseases,  because  until  a  comparatively  late  period  medical  practitioners 
were  the  only  naturalists.  Clerc  or  Cleriais,  a  scholar,  came  to  signify 
an  ecclesiastic,  because  the  clergy  were  for  many  centuriea  the  only 
scholars. 

Of  all  ideas,  however,  the  most  liable  to  cling  by  association  to  any- 
thing with  which  they  have  ever  been  connected  by  proximity,  are 
those  of  our  pleasures  and  pains,  or  of  the  things  which  we  habitually 
contemplate  as  sources  of  our  pleasures  or  pains.  The  additional  con- 
notation, therefore,  which  a  word  soonest  and  most  readily  takes  on, 
is  that  of  agreeableness  or  painfulness,  in  their  various  kinds  and  de- 
grees: of  being  a  eood  or  a  bad  thing;  desirable  or  to  be  avoided ; 
an  object  of  hatred,  of  dread,  of  contempt,  admiration,  hope,  or  love. 
Accordingly  there  is  hardly  a  single  name,  expressive  of  any  moral  or 
social  fiict  calculated  to  call  forth  strong  affections  either  of  a  favorable 
or  of  a  hostile  nature,  which  does  not  carry  with  it  decidedly  and  irre- 
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Mtibly  a  connolaticm  of  those  strong  affectionB,  or,  at  the  least,  oi 
^prooation  or  censure;  insomuch  that  to  employ  those  names  in 
conjunction  with  others  by  which  the  contrary  sentiments  were  ex< 
pressed,  would  produce  the  effect  of  a  paradox,  or  even  a  contradic- 
tion in  terms.  The  baneful  influence  of  the  connotation  thus  acquired, 
on  our  reasonings  and  habits  of  thought,  has  been  well  pointed  out  on 
many  occasions  by  Bentham.  It  gives  rise  to  the  fidlacy  of  "  question* 
^SS^^S  names."  The  very  property  which  we  are  inquiring  whether 
athmg  possesses  or  not,  has  become  so  associated  with  the  name  of  the 
thing  as  to  be  part  of  its  meaning,  insomuch  that  by  merely  uttering 
the  name  we  assume  the  point  which  was  to  be  made  out :  one  of  the 
most  .frequent  sources  of  apparently  self-evident  propositions. 

There  is  still  another  mode  in  which  the  meaning  of  a  name  is  apt  to 
be  specialized,  sufficiently  frequent  to  be  worthy  of  being  pointed  out. 
We  nave  often  the  choice  betwejsn  a  more  and  a  less  general  name  for 
designating  an  object,  either  o£  them  sufficiently  answering  the  pur- 
pose of  distinction.     Thus  we  may  say  either  ih<U  dog,  or  that  animal ; 
m  many  cases,  that  creature,  or  that  object,  would  be  sufficient.     Now 
there  is,  in  many  cases  of  fr^uent  occurrence,  a  tendency,  which 
grows  as  civilization  advances,  to  adopt  the  practice  of  designating 
things  b^  the  most  general  words  which  with  all  the  aids  of  context 
and  gesture  will  suffice  to  point  them  out.      Natural  good  taste,  and 
still  more  the  conventional  quality  which  usurps  its  name,  consist  to  a 
great  degree  in  keeping  some  aspects  of  things  as  much  as  possible  out 
of  sight ;  Bpeakine  of  msagreeable  thin^  with  the  least  possible  sug- 
gestion of  their  disagreeable  details,  and  of  agreeable  things  with  as 
little  obtrusion  as  possible  of  the  mere  mechamsm  of  their  production, 
which,  except  in  our  scientific  observations,  is  not  what  interests  us  in 
them,  and  the  close  contemplation  of  which  generally  diminishes  their 
charm  to  the  imagination.     The  practice  thus  grows  up  among  culti- 
vated people,  of  speaking  of  common  things  in  a  way  much  less  literal 
and  definite  than  ^s  the  custom  of  the  vulgar ;  in  a  way  which  indicates 
the  thing  meant,  with  the  faintest  possible  suggestion  of  its  character- 
istic qualities ;  and  the  mere  words  used  would  often  not  suffice  to 
convey  the  meaning,  unless  there  were  something  in  the  accompanying 
circumstances  to  assist  in  exciting  the  idea.     The  vulgar,  meanwhile, 
continue  to  use  the  appropriate,  peculiar,  and,  if  scientific  fitness  were 
the  only  thine  to  be  considered,  the  best  phraseology,  because  unam- 
biguous; whde,  for  purposes  of  refinement,  ambiguity  is  often  the 
very  quality  desired. 

Now  this  practice  of  using  more  general  terms  where  specific  ones 
might  have  been  employed,  is  constantly  spoiling  the  g^eral  terms  by 
rendering  them  specific.     They  become  the  terms  particularly  aesoci- 
ated  with  the  very  specialities  of  meaning  which  it  was  desired  not  to 
suggest.     A  ridiculous  instance  is  the  anecdote  of  a  lady  of  the  court 
of  Louis  XrV.,  who  having  stated  to  her  confessor  that  she  felt  esteem 
for  a  certain  cavalier,  (this  being,  it  seems,  the  phrase  of  the  day  to 
express  a  meaning  which  persons  usually  prefer  to  convey  by  a  circum- 
locution,) was  asked  by  the  priest,  ''  Combien  de  fois  vous   a-t-il 
estim^e  V*  which  story,  whether  true  or  invented,  got  into  circulation, 
and  led  to  the  abandonment  of  the  phrase  in  that  peculiar  sense.     If 
it  had  not  been  abandoned  in  that  sense,  it  would  soon  have   been 
discarded  in  any  other  sense;  and  finally,  perhaps,  lost  altogether. 
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becaose  when  confined  to  that  particular  meaning,  it  womld  no  longer 
have  had  the  indistinctness  which  formed  its  reconunendation.  Man]r 
tenns,  in  many  different  lanffuages,  which  originally  had  a  more  general 
meaning,  have  been  unfitted  for  other  usqs  by  acquiring  tlus  very  con- 
notation. And  a  vast  variety  of  o^er  words,  without  anv  relation  to 
that  peculiar  subject,  have  one  after  another  faUen  into  disuse  except 
among  the  coane  and  uncultiYated,  because  they  had  come  to  connote 
too  directly  and  unequivocally  something  which  people  did  not  like  to 
have  brou^t  very  distinctly  before  their  imagination. 

Without  any  further  multiplication  of  examples  to  illustrate  the 
changes  which  usage  is  continually  making  in  the  signification  of  terms, 
I  shall  add,  as  a  practical  rule,  that  the  logician,  not  being  able  to  pre- 
vent such  transformations,  should  submit  to  them  with  a  good  grace 
when  they  are  irrevocably  effecte4>  and  if  a  definition  is  necessary, 
define  the  word  according  to  its  new  meaning ;  retaining  the  former  as 
a  second  signification,  if  it  is  needed;  and  u  there  be  any  chance  of 
being  able  to  preserve  it  eidier  in  the  language  of  philosophy  or  in 
common  use.  Logicians  cannot  make  the  meaning  of  any  out  scien- 
tific terms :  that  of  all  other  words  is  made  by  the  collective  human 
race.  But  logicians  can  ascertain  clearly  what  it  is  which,  working 
obscurely,  has  guided  the  general  mind  to  a  particular  employment  of 
a  name ;  and  when  they  have  found  this,  they  can  dothe  it  in  such 
distinct  and  permanent  terms,  that  Tnimlrind  shall  see  the  meaning 
which  befi>re  they  only  felt,  and  shall  not  suffer  it  to  be  afterwards 
fivgotten  or  misapprehended.  And  this  is  a  power  not  lower  in  dignity, 
and  hr  less  liable  to  abuse,  than  the  chimerical  one  of  ~  ' 
over  language. 


CHAPTER  VI. 
ras  raiNCiPLEB  or  a  pmuMoraicAL  lanouaob  fubthbe  ooNsmmuD. 

§  1.  Wb  have,  thus  far,  considered  only  one  of  the  requisites  of  a 
bnguage  adapted  for  the  investigation  of  truth ; .  that  its  terms  shall 
each  of  them  convey  a  determinate  and  unmistakable  meaning.     There 
are,  however,  as  we  have  already  remarked,  other  requisites ;  some  of 
them  important  only  in  the  second  degree,  but  one  which  is  funda- 
mental, and  barely  yields  in  point  of  importance,  if  it  yields  at  all,  to 
the  quality  which  we  have  already  discussed  at  so  much  length.     That 
the  language  may  be  fitted  for  its  purposes,  not  only  should  every 
word  perfectly  express  its  meaning,  but  there  should  be  no  important 
meaning  vrithout  its  word.    Whatever  we  have  occasion  to  tnink  of 
often,  and  for  scientific  purposes,  ought  to  have  a  name  appropriated 

to  it. 

This  requisite  of  philosophical  language  may  be  considered  under 
direo  different  heads ;  that  number  of  separate  conditions  being  in- 
vohred  in  it. 

§  2.  First;  there  ought  to  be  all  such  names,  as  are  needful  for 
making  auch  a  record  of  individual  observations  that  the  words  of  the 
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record  shall  exactly  show  wbat  fiict  it  is  which  has  heen  obeeiTed.    In 
other  words,  there  must  be  an  accurate  Descriptive  Terminology. 

The  only  things  which  we  can  observe  directly  being  our  own  sen- 
sations, or  other  feelings,  a  complete  descriptive  languase  would  be 
one  in  which  there  should  be  a  name  for  every  variety  of  elementary 
sensation  or  feeline.  Combinations  of  sensations  or  feelings  may  al- 
ways  be  described,  if  we  have  a  name  for  each  of  the  elementary 
feelings  which  compose  them ;  but  brevity  of  description,  as  well  as 
clearness  (which  often  depends  veiy  mudi  i4K)n  brevity,)  is  greatly 
promoted  by  giving  distinctive  names  not  to  the  elements  alone,  but  also 
to  all  combinations  which  are  of  frequent  recurrence.  On  this  occasion 
I  cannot  do  better  than  quote  from  Mr.  Whewell  some  of  the  excellent 
remarks  which  he  has  made  on  this  important  branch  of  our  subject. 

**  The  meaning"  (says  he  *)  "  9f  [descriptive]  technical  terms,  can 
be  fixed  in  the  first  instance  only  by  convention,  and  can  be  made 
intelligible  only  by  presenting  to  the  senses  that  which  the  terms  are 
to  signify.     The  knowledge  of  a  color  by  its  name  can  only  be 
taught  through  the  eye.     No  description  can  convey  to  a  hearer  what 
we  mean  by  apple^greei^  or  French^ay.    It  might,  perhaps,  be  sup- 
posed that,  in  the  first  example,  the  term  apple,  refemng  to  so 
ramiliar  an  object,  sufficiently  suggests  the  color  intended.   But  it  may 
easily  be  seen  that  this  is  not  true;  for  apples  axe  of  many  different 
hues  of  green,  and  it  is  only  by  a  conventional  selection  that  we  can 
appropriate  the  term  to  one  special  shade.    When  this  appropriation 
is  once  made,  the  term  refers  to  the  sensation,  and  not  to  the  parts  of 
the  term ;  for  these  enter  into  the  compound  merely  as  a  help  to  the 
memory,  whether  the  sug^gestion  be  a  natural  connexion  as  in  '  apple- 
green,'  or  a  casual  one  as  in  'French-gray.'     In  order  to  derive  due 
advantage  firom  technical  terms  of  this  kind,  they  must  be  associated 
immediately  with  the  perception  to  wliich  they  belong,  and  not  con- 
nected with  it  through  the  vague  usages  of  common  langruage.    The 
memory  must  retain  the  sensation ;  and  the  technical  word  must  be 
understood  as  directly  as  the  most  familiar  word,  and  more  distinctly. 
When  we  find  such  terms  as  tin-white  or  ptnchbeck-brown^  the  metallic 
color  so  denoted  ought  to  start  up  in  our  memory  vrithout  delay  or 
search. 

**  This,  which  it  is  most  important  to  recollect  with  respect  to  the 
simpler  properties  of  bodies,  as  color  and  form,  is  no  less  true  with 
respect  to  more  compound  notions.    In  all  cases  the  term  is  fixed  to  % 
peculiar  meaning  by  convention ;  and  the  student,  in  order  to  use  the 
word,  must  be  completely  familiar  with  the  convention,  so  that  be  has 
no  need  to  firame  coi^ectures  firom  the  word  itself.     Such  conjectures 
would  alvrays  be  insecure,  and  often  erroneous.     Thus  the  term  papi- 
lionaceoue  applied  to  a  flower  is  employed  to  indicate,  not  only  a  re- 
semblance to  a  butterfly,  but  a  resemolance  arising  from  five  petals  of 
a  certain  peculiar  shape  and  arrangement;  and  even  if  the  resem- 
blance were  much  stronger  than  it  is  in  such  cases,  yet  if  it  were  pro- 
duced in  a  diflbrent  way,  as,  for  example,  by  one  petal,  or  tiwx>  only, 
instead  of  a  '  standard,'  two  '  vrings,'  and  a  *  keer  consisting  of  two 
parts  more  or  less  united  into  one,  we  should  no  longer  be  justified  in 
speaking  of  it  as  a  '  papilionaceous'  flower." 
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When,  however,  the  thing  named  is,  as  in  this  last  case,  a  combina- 
tion of  simple  sensations,  it  is  not  necessary  in  order  to  learn  the 
meaning  of  the  word,  that  the  student  should  refer  back  to  the  sensa- 
tions themselves ;  it  may  be  communicated  to  him  through  the  medium 
of  other  words ;  the  terms,  in  short,  may  be  defined.  %ut  the  names 
of  elementary  sensations,  or  elementary  feelings  of  any  sort,  cannot  be 
defined  ;  nor  is  there  any  means  of  making  their  signification  known 
but  by  making  the  learner  experience  the  sensation,  or  referring  him, 
through  some  known  mark,  to  his  remembrance  of  having  experienced 
it  before.  Hence  it  is  only  the  impressions  on  the  outward  senses,  or 
those  inward  feelings  which  are  connected  in  a  very  obvious  and 
uniform  manner  with  outward  objects,  that  are  really  susceptible  of 
an  exact  descriptive  langui^e.  The  countless  variety  of  sensations 
which  arise,  for  instance,  from  disease,  or  from  peculiar  physiological 
states,  it  would  be  in  vain  to  attempt  to  name ;  for  as  no  one  can  judge 
whether  the  sensation  I  have  is  the  same  with  his,  the  name  may  not 
have,  to  us  two,  any  commimity  of  meaning.  The  same  may  be  said, 
to  a  considerable  extent,  of  purely  mental  feelings.  But  in  some  of 
the  sciences  which  are  conversant  with  external  objects,  it  is  scarcely 
possible  to  surpass  the  perfection  to  which  this  quality  of  a  philosophi- 
cal language  has  been  carried. 

"  The  formation"  (continues  Mr.  Whewell*)  "  of  an  exact  and  ex- 
tensive descriptive  language  for  botany  has  been  executed  with  a 
degree  of  skill  and  felicity,  which,  before  it  was  attained,  could  hardly 
have  been  dreamed  of  as  attainable.  Every  part  of  a  plant  has  been 
named ;  and  the  form  of  every  part,  even  the  most  minute,  has  had  k 
hrm  assemblage  of  descriptive  terms  appropriated  to  it,  by  means  of 
which  the  botanist  can  convey  and  receive  knowledge  of  form  and 
structure,  as  exactly  as  if  each  minute  part  were  presented  to  him 
vastly  magnified.  This  acquisition  was  part  of  the  Linnsean  reform .... 
'  Toumefort,'  says  Decandolle,  '  appears  to  have  been  the  first  who 
really  perceived  the  utility  of  fixing  the  sense  of  terms  in  such  a  way 
as  always  to  employ  the  same  word  in  the  same  sense,  and  always  to 
express  the  same  idea  by  the  same  word ;  but  it  was  Linnseus  who 
really  created  and  fixed  this  botanical  language,  and  this  is  his  fairest 
claim  to  glory,  for  by  this  fixation  of  language  he  has  shed  clearness 
and  precision  over  all  parts  of  the  science.* 

**  It  is  not  necessarv  here  to  give  any  detailed  account  of  the  terms 
of  botany.  The  fundamental  ones  have  been  gradually  introduced,  as 
the  parts  of  plants  were  more  carefully  and  minutely  examined. 
Thus  the  Bower  was  necessarily  distinguished  into  the  calyx,  the 
corolla,  the  stamens^  and  the  putils;  the  sections  of  the  corolla  were 
termed  petals  by  Columna ;  diose  of  the  calyx  were  called  sepals  by 
Necker.  Sometimes  terms  of  greater  generality  were  devised;  as 
perianth  to  include  the  calyx  and  corolla,  whether  one  or  both  of  these 
were  present ;  pericarp,  for  the  part  inclosing  the  grain,  of  whatever 
kind  It  be^  firuit,  nut,  pod,  &c.  And  it  may  easily  be  imagined  that 
descriptive  terms  may,  by  definition  and  combination,  become  very 
nnzaerous  and  distinct.  Thus  leaves  may  be  called  pinnatifid,  pinna- 
tipartUe,  pinnatisect,  pinnatilohate,  pcUmatifid,  pcdmatipartite,  &c., 
and  each  of  these  words  designates  different  combinations  of  the  modes 
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and  extent  of  the  diTisions  of  tbe  leaf 'with  the  divisions  of  its  ontiine. 
In  some  cases,  arbitrary  numerical  relations  are  introduced  into  the 
definition :  thus,  a  leaf  is  called  hUohaU,  when  it  is  divided  into  two 
parts  by  a  notch ;  but  if  the  notch  go  to  the  middle  of  its  length,  it  is 
%\fid;  if  it  go  near  the  base  of  the  leaf,  it  is  hipartUe;  if  to  the  base, 
it  is  huect.  Thus,  too,  a  pod  of  a  cruciferous  plant  is  a  nZtca,  if  it  is 
four  times  as  long  as  it  is  broad,  but  if  it  be  shorter  than  this  it  is  a 
nlieula.  Such  terms  being  established,  the  form  .of  the  very  complex 
leaf  or  frond  of  a  fern*  is  exactly  conveyed  by  the  following  phrase : — 
'fronds  rigid  pinnate,  pinnae  recurved  subunilateral  pinnatifid,  the  seg- 
ments linear  undivided  or  bifid  spinuioso-serrate/ 

*'  Other  characters,  as  well  as  torm,  are  conveyed  Math  the  like  pr&> 
cision :  Color  by  means  of  a  classified  scale  of  colors. .  • .  This  was 
done  with  most  precision  by  Werner,  and  his  scale  of  colors  is  still  the 
most  usual  standard  of  naturalists.  Werner  also  introduced  a  more 
exact  terminology  with  regard  to  other  characters  which  are  impor- 
tant in  nuneralogy,  as  lustre,  hardness.  But  Mobs  improved  upon 
this  step  by  giving  a  numerical  scale  of  hardness,  in  which  talc  is  I, 
gypsum  2,  calc  spar  3,  and  so  on. . . .  Some  properties,  as  specific 
gravity,  by  their  definition  give  at  once  a  numerical  measure;  and 
others,  as  crystaline  fi^rm,  require  a  very  considerable  array  of  math- 
ematical calculation  and  reasoning,  to  point  out  their  relations  and 
gradations." 

§  3.  Thus  far  of  Descriptive  Terminology,  or  of  the  language 
requisite  for  placing  upon  record  our  observation  of  individual  in- 
stances. But  when  we  proceed  from  this  to  Induction,  or  rather  to 
that  comparison  of  observed  instances  which  is  the  preparatory  st^ 
towards  it,  we  stand  in  need  of  an  additional  and  a  different  sort  of 
general  names. 

Whenever,  for  pmposes  of  Induction,  we  find  it  necessary  to  intro- 
duce (in  Mr.  Wheweirs  phraseology)  some  new  general  conception; 
that  is,  whenever  the  comparison  of  a  set  of  phenomena  leads  to  the 
recognition  in  them  of  some  common  circumstance,  which,  our  atten- 
tion not  having  been  directed  to  it  on  any  former  occasion,  is  to  us  a 
new  phenomenon ;  it  is  of  importance  that  this  new  conception,  or  this 
new  result  of  abstraction,  should  have  a  name  appropriated  to  it; 
especially  if  the  circumstance  it  involves  be  one  which  leads  to  many 
consequences,  or  which  is  likely  to  be  found  also  in  other  classes  of 
phenomena.  No  doubt,  in  most  cases  of  the  kind,  the  meaning  might 
be  conveved  by  joining  together  several  words  already  in  use.  x»ot 
when  a  thing  has  to  be  often  spoken  of,  there  are  more  reasons  than 
the  saving  of  time  and  space,  for  speaking  of  it  in  the  most  concise 
manner  possible.  What  darkness  would  be  spread  over  geometrical 
demonstration,  if  wherever  the  word  circle  is  used,  the  definition  of  a 
circle  were  inserted  instead  of  it.  In  mathematics  and  its  applications* 
where  the  nature  of  the  processes  demands  that  the  attention  should 
be  strongly  concentrated,  but  does  not  require  that  it  should  be  widely 
difilised,  the  importance  of  concentration  also  in  the  expressions  has 
always  been  duly  fielt ;  and  a  mathematician  no  sooner  finds  that  he 
shall  often  have  occasion  to  speak  of  the  same  two  things  together. 
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tlian  be  at  once  creates  a  term  to  express  them  ndtenerer  combined : 
just  as,  in  bis  algebraical  operations,  be  substitutes  for  (a"  +  h*)  ^,  or 

for  r  '1"~  "l"  T  +'^M  tbe  single  letter  F,  Q,  or  S ;  not  solely  to  shorten 
oca 

his  symbolical  expressions,  but  to  simplify  tbe  purely  intellectual  part 
of  bis  operations,  by  enabUng  the  mind  to  give  its  exclusive  attention 
to  tbe  relation  between  tbe  quantity  S  and  tbe  other  quantities  which 
enter  into  the  equation,  without  being  distracted  by  thinking  unneces- 
sarily of  tbe  parts  of  which  S  is  itself  composed. 

But  there  is  another  reason,  in  addition  to  that  of  promoting  perspi- 
cuity, for  giving  a  brief  and  compact  name  to  each  of  the  more  con- 
siderable results  of  abstraction  which  are  obtained  in  the  course  of  our 
intellectual  phenomena.  By  naming  them,  we  fix  our  attention  upon 
them ;  we  keep  them  more  constantly  before  the  mind.  The  names  are 
remembered,  and  being  rememberea,  suggest  their  definition ;  while  if 
instead  of  specific  and  characteristic  names,the  meaning  had  been  ex- 
pressed by  putting  together  a  number  of  other  names,  that  particular 
combination  of  words  already  in  common  use  for  other  purposes  would 
have  bad  nothing  to  make  itself  remembered  by.  If  we  want  to  ren- 
der a  particular  combination  of  ideas  permanent  in  the  mind,  there  is 
nothing  which  clenches  it  like  a  name  specially  devoted  to  express  it. 
If  mathematicians  had  been  obliged  to  speak  of  ^'  that  to  which  a 
quantity,  in  increasing  or  diminishing,  is  always  approaching  nearer, 
so  that  the  difference  becomes  less  than  any  a^ignable  quantity,  but 
to  which  it  never  becomes  exactly  equal,"  instead  of  expressing  all 
&is  by  the  simple  phrase, "  the  limit  of  a  quantity,"  we  should  probably 
hare  long  remained  without  most  of  the  important  truths  which  have 
been  discovered  by  means  of  the  relation  between  Quantities  of  various 
kinds  and  their  limits.  If'  instead  of  speaking  of  momentum^  it  had 
been  necessary  to  say  *'  the  product  of  tbe  number  of  units  of  velocity 
in  the  velocity  by  the  number  of  units  of  mass  in  the  mass,"  many  of 
the  dynamical  truths  now  apprehended  by  means  of  this  complex  idea, 
would  probably  have  escaped  notice  for  want  of  recalling  the  idea 
itself  with  sufficient  readiness  and  familiarity.  And  on  subjects  less 
remote  from  the  topics  of  popular  discussion,  whoever  wishes  to  draw 
attention  to  some  new  or  unfamiliar  distinction  among  things,  will  find 
no  way  so  sure  as  to  invent  or  select  suitable  names  for  the  express 
pnipose  of  marking  it. 

A  volume  devoted  to  explaining  what  civilization  is  and  is  not,  does 
not  raise  so  vivid  a  conception  of  it  as  the  single  expression,  that  Civi- 
lization is  a  different  thing  from  Cultivation ;  the  compactness  of  that 
brief  designation  for  the  contrasted  quality  being  an  equivalent  for  a 
long  discussion.     So,  if  we  would  impress  forcibly  upon  the  under- 
standing and  memory  the  distinction  between  what  a  representative 
government  should  be  and  what  it  often  is,  we  cannot  more  effectually 
do  so  than  by  saying  that  Representation  is  not  Delegation.     Dr. 
Cbalmers,  in  order  to  distinguisn  his  scheme  of  clerical  superintend- 
eoDce  of  a  parish  firom  the  mere  keeping  a  church  open  which  people 
might  come  to  or  not  as  they  spontaneously  chose,  called  very  expres- 
sively the  fi>rmer  tbe  "  aegressive"  system,  the  latter  the  "  attractive." 
WHen  the  earlier  electricians  found  uiat  there  were  two  different  kinds 
of  electrical  excitement,  they  soon  made  the  world  familiar  with  them 
bj  giving  them  tbe  names  of  positive  and  negative,  vitreous  and  resinous. 
3H 
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Hardly  any  original  thoushts  on  mental  or  social  subjects  ever  make 
their  way  among  mankind  or  assume  their  proper  importance  in  the 
minds  even  of  Uieir  inventors,  until  aptly  selected  words  or  phrases 
have  as  it  were  nailed  them  down  and  held  them  fast. 

§  4  Of  the  three  essential  parts  of  a  philosophical  language,  we 
have  now  mentioned  two :  a  terminology  suited  for  describing  with 
precision  the  individual  facts  observed ;  and  a  name  for  every  common 
property  of  any  importance  or  interest,  which  we  detect  by  comparing 
those  facts :  including  (as  the  concretes  corresponding  to  those  abstract 
terms)  names  for  the  classes  which  we  artificially  construct  in  virtue  of 
those  properties,  or  as  many  of  them,  at  least,  as  we  have  firequent 
occasion  to  predicate  anything  of. 

But  there  is  a  sort  of  classes,  for  the  recognition  of  which  no  such 
elaborate  process  is  necessary ;  because  each  of  them  is  marked  out 
from  all  ouers  not  bv  some  one  property,  the  detection  of  which  may 
depend  upon  a  difficult  act  of  abstraction,  but  by  its  properties  generally. 
I  mean,  tne  Rinds  of  things,  in  the  sense  which,  in  this  treatise,  has 
been  systematically  attached  to.  that  term.  By  a  Kind,  it  vrill  be  re- 
membered, we  mean  one  of  those  classes  which  are  distinguished  from 
all  others  not  by  one  or  a  fbw  definite  properties,  but  by  an  unknown 
multitude  of  them ;  the  combination  of  propeities  on  which  the  class 
is  grounded,  being  a  mere  index  to  an  indefinite  number  of  other  dis- 
tinctive attributes.  The  class  horse  is  a  Kind,  because  the  things  which 
agree  in  possessing  the  characters  by  which  we  recognize  a  horse, 
agree  in  a  great  number  of  other  properties  as  we  know,  and  it  cannot 
be  doubted,  in  many  more  than  we  know.  Animal,  again,  is  a  Kind, 
because  no  definition  that  could  be  given  of  the  name  animal  could 
either  exhaust  the  properties  common  to  all  animals,  nor  supply  prem- 
isses fi-om  which  tne  remainder  of  those  properties  could  be  inferred. 
But  a  combination  of  properties  which  does  not  eive  evidence  of  the 
existence  of  any  other  independent  peculiarities,  does  not  constitute  a 
Kind.  White  horse,  therefore,  is  not  a  Kind  :  because  horses  which 
agree  in  whiteness,  do  not  agree  in  anything  else,  except  in  the  quali- 
ties common  to  all  horses,  and  in  whatever  may  be  the  causes  or  effects 
of  that  particular  color. 

On  the  principle  that  there  should  be  a  name  for  everything  which 
we  have  frequent  occasion  to  make  assertions  about,  there  ought  evi- 
dently to  be  a  name  for  every  Kind  ;  for  as  it  is  the  very  nature  of  a 
Kind  that  the  individuals  composing  it  have  an  indefinite  multitude  of 
properties  in  common,  it  follows  that,  if  not  with  our  present  knowl- 
6^g^>  y^^  ^itb  that  which  we  may  hereafter  acquire,  the  Kind  is  a 
subject  to  which  there  will  have  to  be  applied  many  predicates.  The 
third  component  element  of  a  philosophical  language,  therefore,  is  that 
there  shall  be  a  name  for  every  Kind.  In  other  words,  there  must 
not  only  be  a  terminology  but  also  a  nomenclature. 

The  words  Nomenclature  and  Terminology  are  employed  by  most 
authors  almost  indiscriminately ;  Mr.  Whewell  being,  as  &r  as  I  am 
aware,  the  first  writer  who  has  regularly  assigned  to  the  two  words 
different  meaning.  The  distinction  however  which  he  has  drawn 
between  them  being  a  real  and  an  important  one,  his  example  is  likely 
to  be  followed ;  and  (as  is  apt  to  be  the  case  when  such  innovations  ixk 
language  are  felicitously  made)  a  vague  sense  of  the  distinction  is  found 
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to  have  influenced  the  employment  of  the  tenns  in  conunon  practice, 
before  the  expediency  had  been  pointed  out  of  discriminating  them 

Ehilosophically.  Every  one  would  say  that  the  reform  efiected  by 
lavoisier  and  Guyton-Monreau  in  the  language  of  chemistry  consisted 
in  the  introduction  of  a  new  nomenclature,  not  of  a  new  terminology. 
Linear,  lanceolate,  oyal,  or  oblong,  serrated,  dentate,  or  crenate  leaves, 
are  expressions  forming  part  of  ue  terminology  of  botany,  while  the 
names  "  Viola  odorata,"  and  "  Ulex  europseus,"  belong  to  its  nomen-- 
dature.  . 

A  nomenclature  may  be  defined,  the  collection  of  the  names  of  all 
the  Rinds  with  which  any  branch  of  knowledge  is  conversuit,  or  more 
properly,  of  all  the  lowest  Kinds,  or  infimtB  Mpecies^  those  which  may 
be  subdivided  indeed,  but  not  into  Kinds,  and  which  generally  accord 
with  what  in  natural  history  are  termed  simply  species.  Science 
possesses  two  splendid  examples  of  a  systematic  nomenclature ;  that 
of  plants  and  animals,  constructed  by  Linnaeus  and  his  successors,  and 
that  of  chemistry,  which  we  owe  to  the  illustrious  group  of  chemists 
who  flourished  in  France  towards  the  close  of  the  eighteenth  century. 
In  these  two  departments,  not  only  has  every  known  species,  or  lowest 
Kind,  a  name  assigned  to  it,  but  when  new  lowest  Kinds  are  discWered, 
names  are  at  once  given  to  them  upon  an  uniform  principle.  In  other 
sciences  the  nomenclature  is  not  at  present  constructed  upon  any  sys- 
tem, either  because  the  species  to  be  named  are  not  numerous  enough 
to  require  one  (as  in  geometry  for  example),  or  because  no  one  has 
yet  suggested  a  suitable  principle  for  such  a  system,  as  in  mineralogy ; 
in  which  the  want  of  a  scientifically  constructed  nomenclature  is  now 
the  principal  cause  which  retards  the  progress  of  the  science. 

$  5.  A  word  which  carries  on  its  face  that  it  belongs  to  a  nomen- 
clature, seems  at  first  sight  to  difler  from  other  concrete  general  names 
in  this — ^that  its  meaning  does  nofr  reside  in  its  connotation,  in  the 
attributes  implied  in  it,  but  in  its  denotation,  that  is,  in  the  particular 
group  of  thines  which  it  is  appointed  to  designate ;  and  cannot,  there- 
fare/be  unfolded  by  means  ot  a  definition,  but  must  be  made  known  in 
anoiher  way.  Mr.  Whewell  seems  to  incline  to  this  opinion,  which, 
however,  appears  to  me  erroneous.  Words  belonging  to  a  nomenda- 
tore  difler,  I  conceive,  from  other  words  mainly  in  tnis,  that  besides 
the  ordinary  connotation,  they  have  a  peculiar  one  of  their  own : 
besides  connoting  certain  attributes,  they  also  connote  that  those  attri- 
butes are  distinctive  of  a  Kind.  The  term  "  peroxide  of  iron,"  for 
example,  belonging  by  its  form  to  the  systematic  nomenclature  of 
chemistry,  bears  upon  its  face  that  it  is  the  name  of  a  peculiar  Kind 
of  substance.  It  moreover  connotes,  like  the  name  of  any  other  class, 
some  portion  of  the  properties  common  to  the  class;  in  this  instance 
the  property  of  being  a  compound  of  iron  and  the  largest  dose  of  oxygen 
with  which  iron  will  combine.  These  two  things,  the  fact  of  bemg 
such  a  compound,  and  the  &ct  of  being  a  Kind,  constitute  the  conno- 
tation of  the  name  peroxide  of  iron.  When  we  say  of  the  substance 
before  us,  that  it  is  the  peroxide  of  iron,  we  thereby  assert,  first,  that 
it  is  a  compound  of  iron  and  a  maximum  of  oxygen,  and  next,  that  the 
substance  so  composed  is  a  peculiar  Kind  of  substance. 

Now,  this  second  part  of  the  connotation  of  any  word  belonging  to 
a  nomenclature  is  as  essential  a  portion  of  its  meaning  as  the  firet  paxt, 
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while  the  definitioii  can  only  declare  the  first :  and  hence  die  appea^ 
ance  that  the  signification  of  such  terms  cannot  be  conveyed  by  a 
definition :  which  appearance,  however,  is  iaUacious.  The  name  Viola 
odorata  denotes  a  Kind,  of  which  a  certain  number  of  chancten, 
sufficient  to  distinguish  it,  are  enunciated  in  botanical  works.  Thu 
enumeration  of  characters  is  surely,,  as  in  other  cases,  a  definidon  of  the 
name.  No,  say  some,  it  is  not  a  definition,  for  the  name  Viola  odorata 
does  not  mean  those  characters ;  it  means  that  particular  group  of 
plants,  and  the  characters  are  selected  from  among  a  much  greater 
number,  merely  as  marks  by  which  to  recognize  the  group.  By  no 
means,  I  reply ;  the  name  does  not  mean  that  group,  for  it  would  be 
applied  tb  that  group  no  longer  than  while  the  group  is  believed  to  be 
an  infima  species;  if  it  were  to  be  discovered  that  several  distioct 
Kinds  have  been  confounded  under  this  one  name,  no  one  would  any 
longer  apply  the  name  Viola  odorata  to  the  whole  of  the  group,  but 
would  apply  it,  if  retained  at  all,  to  one  only  of  the  Kinds  contained 
therein.  What  is  imperative,  therefore,  is  not  that  the  name  shall  de- 
note one  particular  collection  of  objects,  but  that  it  shall  denote  a  Kind, 
and  a  lowest  Kind.  The  form  of  ue  name  declares  that,  happen  what 
will,  it  is  to  denote  an  infima  species;  and  that,  therefore,  the  proper- 
ties which  it  connotes,  and  which  are  expressed  in  the  definition,  are 
to  be  connoted  by  it  no  longer  than  while  we  continae  to  believe  that 
those  properties,  when  found  together,  indicate  a  Kind,  and  that  the 
whole  of  uiem  are  found  in  no  more  than  one  Kind. 

With  the  addition  of  this^  peculiar  connotation,  implied  in  the  fonn 
of  every  word  which  belongs  to  a  systematic  nomenclature;  the  aetof 
characters  which  is  employed  to  discriminate  each  SLind  from  all  other 
Kinds  (and  which  is  a  real  definition)  constitutes  as  completely  as  in 
any  other  case  the  whole  meaning  of  the  term.    It  is  no  objection  to 
say  that  (as  is  ofi»n  the  case  in  natural  history),  the  set  of  charactera 
may  be  changed,  and  another  substituted  as  being  better  suited  for  the 
purpose  of  extinction,  while  the  word,  still  continuing  to  denote  the 
same  eroup  of  things,  is  not  considered  to  have  changed  its  meaning. 
For  this  is  no  more  than  may  happen  in  the  case  of  any  other  eeneral 
name :  we  may,  in  reforming  its  connotation,  leave  its  denotation  un- 
touched;  and  it  is  generally  desirable  to  do  so.     The  connotation, 
however,  is  not  the  less  for  this  the  real  meaning,  fer  we  at  once  apply 
the  name  wherever  the  characters  set  dovm  in  the  definition  are  found; 
and  that  which  exclusively  guides  us  in  applying  the  term,  must  con- 
stitute its  signification.     If  we  find,  contrary  to  our  previous  belief, 
that  the  characters  are  not  peculiar  to  one  species,  we  cease  to  use  the 
term  coextensively  with  the  characters ;  but  then  it  is  because  the 
other  portion  of  the  connotation  fails ;  the  condition  that  the  class  muat 
be  a  Kind.     The  connotation,  therefore,  is  still  the  meaning ;  ibe  set 
of  descriptive  characters  is  a  true  definition :  and  the  meaning  is  un- 
folded, not  indeed  (as  in  other  cases)  by  the  definition  alone,  but  by 
the  definition  and  the  form  of  the  word  taken  together. 

§  6.  We  have  now  analyzed  what  is  implied  in  the  tvro  principal 
requisites  of  a  philosophical  language ;  first,  precision  or  dennitenesSi 
and  secondly,  completeness.  Ajiy  further  remarks  on  the  mode  of 
constructing  a  nomenclature  must  be  deferred  untO  we  treat  of  Classi- 
fication ;  the  mode  of  naming  the  Kinds  of  things  being  necessarily 
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subordinate  to  the  mode  of  arran^g  those  Kinds  into  larger  elaaaea. 
With  respect  to  the  minor  reqmsites  of  Teiminoloffy,  some  of  them 
are  well  stated  and  copiously  illustrated  in  the  "Aphorisms  on  the 
Language  of  Science,"  mcluded  in  Mr.  Whewell's  Philoiophy  of  the 
hductive  Scieitces.     These,  as  being  of  secondary  importance  in  the 

S)cuHar  point  of  view  of  Logic,  we  shall  leave  the  reader  to  seek  in 
r.  Whewell's  paees,  and  shall  confine  our  own  observations  to  one 
more  quality,  which,  next  to  the  two  already  treated  of,  appears  to  be 
the  most  valuable  which  the  language  of  science  can  possess.  Of  this 
quality  a  general  notion  may  be  conveyed  by  the  following  aphorism : 
Whenever  the  nature  of  the  subject  permits  our  reasoning  process 
to  be,  without,  danger,  carried  on  mechanically,  the  language  should 
be  constructed  on  as  mechanical  principles  as  possible ;  while  in  the 
contraiy  case,  it  should  be  so  constructed  that  there  shall  be  the  greatest 
possible  obstacles  to  a  merely  mechanical  use  of  it. 

I  am  conscious  that  this  maxim  requires  much  explanation,  which  I 
shall  at  once  proceed  to  give.    And  first,  as  to  what  is  meant  by  using 
a  Unguage  mechanically.    The  complete  or  extreme  case  of  die  me* 
chanical  use  of  language,  is  when  it  is  used  without  any  consciousness 
of  a  meaning,  and  with  only  the  consciousness  of  using  certain  visible 
or  audible  marks  in  conformity  to  technical  rules  previously  laid  down. 
This  extreme  case  is,  so  far  as  I  am  aware,  nowhere  realized  except 
in  the  figures  of  arithmetic  and  the  symbols  of  algebra,  a  language 
unique  in  its  kind,  and  approadung  as  nearly  to  perfection,  for  the  pur- 
poses to  which  it  is  destined,  as  can,  perhaps,  be  said  of  any  creation 
of  the  human  mind.     Its  perfection  consists  in  the  completeness  bf  its 
adaptation  to  a  purely  mechanical  use.     The  symbols  are  mere  coun- 
ters, without  even  the  semblance  of  a  meaning  apart  from  the  conven- 
tion which  is  renewed  each  time  they  are  employed,  and  which  is  al- 
tered at  each  renewal,  the  same  symbol  a  or  a;  being  used  on  different 
occasions  to  represent  things  which  (except  that,  like  all  things,  they 
are  susceptible  of  being  numbered)  have  no  property  in  common. 
There  is  nothing,  therefore,  to  distract  the  mind  icoxa  the  set  of  mechani- 
cal operations  which  are  to  be  performed  upon  the  symbols,  such  as 
squaring  both  sides  of  the  equation,  multiplying  or  dividing  by  the 
same  or  by  equivalent  symbols,  and  so  forth.    Each  of  these  opera- 
tions, it  is  true,  corresponds  to  a  syllogism ;  represents  one  step  of  a 
ratiocination  relating  not  to  the  symbols,  but  to  the  things  signined  by 
them.     But  as  it  has  been  found  practicable  to  frame  a  technical  form, 
by  confiorming  to  which  we  can  make  sure  of  finding  the  conclusion  of 
tie  ratiocination,  our  end  can  be  completely  attained  without  our  ever 
thinking  of  anything  but  the  symbols.     Bemg  thus  intended  to  work 
merely  as  mechanism,  they  have  the  qualities  which  mechanism  ought 
to  have.     Tbey  are  of  the  least  possible  bulk,  so  that  they  take  up 
scarcely  any  room,  and  waste  no  time  in  their  manipulation ;  they  are 
compact,  and  fit  so  closely  together  that  the  eye  can  take  in  the  whole 
at  once  of  almost  every  operation  which  they  are  employed  to  perform. 
These  admirable  properties  of  the  symbolical  language  of  mathe- 
matics have  made  so  strong  an  impression  on  the  minds  of  many  phi- 
losopbeTB,  as  to  have  led  them  to  consider  the  symbolical  language  in 
question  as  the  ideal  type  of  philosophical  language  generally;   to 
think  that  names  in  general,  or  (as  they  are  fond  of  calling  them)  signs, 
are  fitted  for  the  purposes  of  thought  in  proportion  as  they  can  b 
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made  to  approxiniate  to  the  compactness,  the  entire  unmeaningneas, 
and  the  capability  of  being  used  as  counters  without  a  thought  of  what 
they  represent,  which  are  characteristic  of  the  a  and  d,  the  x  and  y,  of 
algebra.  This  notion  has  led  to  sanguine  views  of  the  acceleration  of 
the  progress  of  science  by  means  which,  as  I  conceive,  cannot  possi- 
bly conduce  to  that  end,  and  forms  part  of  that  exaggerated  estimate 
of  the  influence  of  signs,  which  has  contributed  in  no  small  degree  to 
prevent  the  real  laws  of  our  intellectual  operations  from  being  kept  in 
view,  or  even  rightly  understood. 

In  the  first  place,  a  set  of  signs  by  which  we  reason  without  con- 
sciousness of  tneir  meaning,  can  be  serviceable,  at  most,  only  in  our 
deductive  operations.  In  our  direct  inductions  we  cannot  for  a  mo- 
ment dispense  with  a  distinct  mental  image  of  the  phenomena,  since 
the  whole  operation  turns  upon  a  perception  of  the  particulars  in  which 
those  phenomena  agree  and  difl»r.  But,  further,  this  reasoning  by 
counters  is  only  suitable  to  a  very  limited  portion  even  of  our  deduc- 
tive processes.  In  our  reasonings  respecting  numbers,  the  only  gen- 
eral principles  which  we  ever  have  occasion  to  introduce,  are  these, 
Things  which  are  equal  to  the  same  thine  are  equal  to  one  another, 
and  The  sums  or  differences  of  equal  things  are  equal ;  with  their 
various  corollaries.  Not  onlv  can  no  hesitation  ever  arise  respecting 
the  applicability  of  these  pnnciples,  since  they  are  true  of  all  mag- 
nitudes whatever ;  but  every  possible  application,  of  which  they  are 
susceptible,  may  be  reduced  to  a  technical  rule ;  such  as,  in  fact,  the 
rules  of  the  calculus  are.  But  if  the  symbols  represent  any  other 
things  than  mere  numbers,  let  us  say  even  straight  or  curve  lines,  we 
have  then  to  apply  theorems  of  geometry  not  true  of  all  lines  vnthout 
exception,  and  to  select  those  which  ore  true  of  the  lines  we  are  rea- 
soning about.  And  how  can  we  do  this  unless  we  keep  completely  in 
mind  what  particular  lines  these  are  1  Since  additional  geometrical 
truths  may  be  introduced  into  the  ratiocination  in  any  stage  of  its  pro- 
gress, we  cannot  suffer  ourselves,  during  even  the  smallest  pan  of  it, 
to  use  the  names  mechanically  (as  we  use  algebraical' symbols)  vntbout 
an  image  annexed  to  them.  It  is  only  afber  ascertaining  that  the  so- 
lution of  a  question  concerning  lines  can  be  made  to  depend  upon  a 
previous  question  concerning  numbers,  or  in  other  words  after  the 
question  has  been  (to  speak  technically)  reduced  to  an  equation,  that 
the  unmeaning  signs  become  available,  and  that  the  nature  of  the  facta 
themselves  to  which  the  investigation  relates  can  be  dismissed  firom 
the  mind.  Up  to  the  establishment  of  the  equation,  the  language  in 
which  mathematicians  carry  on  their  reasoning  does  not  differ  in  char- 
acter firom '  that  employed  by  close  reasoners  on  any  other  kind  of 
subject 

I  do  not  deny  that  every  correct  ratiocination,  when  thrown  into  the 
syllogistic  shape,  is  conclusive  from  the  mere  form  of  the  expression, 
provided  none  of  the  terms  used  be  ambiguous ;  and  this  is  one  of  the 
circumstances  which  have  led  some  philosophers  to  think  that  if  all 
names  were  so  judiciously  constructed  and  so  carefully  defined  as  not 
to  admit  of  any  ambiguity,  the  improvement  thus  made  in  language 
would  not  only  give  to  the  conclusions  of  every  deductive  science  the 
aame  certainty  Math  those  of  mathematics,  but  would  reduce  all  reason- 
ings to  the  application  of  a  technical  form,  and  enable  their  conclu* 
fliveness  to  be  rationally  assented  to  after  a  merely  mechanical  pro* 
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oess,  as  is  uodoubtedly  the  case  in  algebra.  But,  if  we  except  geom- 
etry, the  conclusions  of  which  are  aL^ady  as  certain  and  exact  as  they 
can  be  made,  there  is  no  science  but  that  of  number,  in  which  the  prac- 
tical validity  of  a  reasoning  can  be  apparent  to  any  person  'who  has 
looked  only  at  the  form  of  the  process.  -  Whoever  has  assented  to  all 
that  was  said  in  the  last  Book  concerning  the  case  of  the  Composition 
of  Causes,  and  the  still  stronger  qaseofme  entire  supersession  of  one 
set  of  laws  by  another,  is  aware  that  geometry  ana  ^gebra  are  the 
only  sciences  of  which  the  propositions  are  categorically  true:  the 
general  propositions  of  all  other  sciences  are  true  only  hypothetically, 
mppanng  that  no  counteracting  cause  happens  to  interfere.  A  con- 
clusion, therefore,  however  correctly  deduced,  in  point  of  form,  from 
admitted  laws  of  nature,  will  have  no  other  than  a  hypothetical  cer- 
tainty. .  At.  every  step  we  must  assure  ourselves  that  no  other  law  of 
nature  has  superseded,  or  intermingled  its  operation  with,  those  which 
are  the  premissea  of  the  reasoning ;  and  how  can  this  be  done  by 
merely  looking  at  the  words?  We  must  not  only  be  constantly  think- 
ing of  the  phenomena  themselves,  but  we  must  be  constantly  looking 
at  them ;  making  ourselves  acquainted  with  the  peculiarities  of  every 
case  to  which  we  attempt  to  apply  our  general  principles. 

The  algebraic  notation,  viewed  as  a  philosophical  language,  is  per- 
fect in  its  adaptation  to  the  subjects  for  which  it  is  commonly  employed, 
namely  those  of  which  the  investigations  have  already  been  reduced 
to  the  ascertainment  of  a  relation  between  numbers.  But,  admirable 
as  it  18  for  its  own  purpose,  the  properties  by  which  it  is  rendered  such 
are  so  far  from  constituting  it  the  ideal  model  of  philosophical  language 
in  general,  that  the  more  nearly  the  language  of  any  other  branch  of 
science  approaches  to  it,  the  less  fit  that  language  is  for  its  own  proper 
functions.  On  all  other  subjects,  instead  of  contrivances  to  prevent 
our  attention  from  being,  distracted  by  thinking  of  the  meaning  of  our 
signs,  we  require  contrivances  to  make  it  impossible  that  we  should 
ever  lose  sight  of  that  meaning  even  for  an  instant. 

With  this  view,  as  much  meaning  as  possible  should  be  thrown  into 
the  formation  of  the  word  itself;  the  aids  of  derivation  and  analogy 
being  made  available  to  keep  alive  a  consciousness  of  all  that  is  signi- 
fied by  it.  In  this  respect  those  languages  have  an  immense  advantage 
w^bich  form  their  compounds  and  derivatives  from  native  roots,  like 
the  German,  and  not  from  those  of  a  foreign  or  a  dead  language,  as  is 
so  much  the  case  with  English,  French,  and  Italian  :  and  the  best  are 
those  which  form  them  according  to  fixed  analogies,  corresponding  to 
the  relations  between  die  ideas  to  be  expressed.  All  languages  do 
this  more  or  less,  but  especiaUy,  among  modem  European  languages, 
the  German :  while  even  that  is  inferior  to  the  Greek,  in  which  the 
relation  between  the  meaning  of  a  derivative  word  and  that  of  its  prim- 
itive, is  in  general  clearly  marked  by  its  mode  of  formation ;  except  in 
the  case  of  words  compounded  with  prepositions,  which,  it  must  be 
acknowledged,  are  oflen,  in  both  those  languages,  extremely  anomalous. 

But  all  that  can  be  done,  by  the  mode  of  constructing  words,  to 
prevent  them  firom  degenerating  into  sounds  passing  through  the  mind 
without  any  distinct  apprehension  of  what  they  signify,  is  far  too  little 
for  the  necessity  of  the  case.  Words,  however  well  constructed  origi- 
nally, are  always  tending,  like  coins,  to  have  their  inscription  worn  off 
by  passing  from  hand  to  hand ;  and  the  only  possible  mode  of  reviving 
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it  is  to  be  ever  stamping  it  s^nesb,  by  living  in  the  babitaal  contempla* 
tion  of  the  phenomena  themselves,  and  not  rtating  in  onr  iamilianty 
with  the  words  that  express  them.  If  any  one,  having  possessed  him- 
self of  the  laws  of  phenomena  as  recorded  in  words,  whether  deUvered 
to  him  origrinally  by  others  or  even  found  out  by  himself^  is  content 
from  thenceforth  to  live  in  the  midst  of  these  foimulae,  to  think  exclu- 
sively  of  them,  and  of  applying  them  to  cases  as  they  arise,  without 
keeping  up  his  acquaintance  with  the  realities  from  which  these  laws 
were  collected — ^not  only  will  he  continuaUy  fiiil  in  his  practical  efforts, 
because  he  will  apply  his  formulae  without  duly  considering  whether, 
in  this  case  and  in  that,  other  laws  of  nature  do  not  modify  or  super- 
sede them ;  but  the  formulas  themselves  viriU  proffressively  lose  ueir 
meaning  to  him,  and  he  will  cease  at  last  even  to  be  capable  of  recog- 
nizing with  certainty  whether  a  case  &Us  within  the  contemplation  cf 
his  formula  or  not.  It  is,  in  short,  as  necessary,  on  all  subjects  not 
mathematical,  that  the  thuigs  on  which  we  reason  should  be  conceived 
by  us  in  the  concrete,  and  '*  clothed  in  circumstances,"  as  it  is  in  alge- 
bra that  we  should  keep  all  individualizing  peculiaiitieB  sedulously  out 
of  view. 

With  this  remark  we  shall  close  our  obsenratians  on  the  Philosophy 
of  Language* 


CHAPTER  Vn. 

OF  CLAflSIFIOATION,  AS  jBUBBiniAKT  TO  INDUCnON. 

§  1.  There  is,  as  we  have  frequently  remarked  in  this  work,  a 
fication  of  things,  which  is  inseparable  from  the  &ct  of  giving  them 
general  names.  Every  name  which  connotes  an  attribute,  divides,  by 
that  very  fact,  all  things  whatever  into  two  classes,  those  which  have 
the  attribute  and  those  which  have  not ;  those  of  which  the  name  can 
be  predicated,  and  those  of  which  it  cannot.  And  the  division  thus 
made  is  not  merely  a  division  of  such  things  as  actually  exist,  or  axe 
known  to  exist,  but  of  all  such  as  may  hereafter  be  ^UBCovered,  and 
even  of  all  such  as  can  be  imagined. 

On  this  kind  of  Classification  we  have  nothing  to  add  to  what  has 
previously  been  said.  The  Classification  which  requires  to  be  dis- 
cussed as  a  separate  act  of  the  mind,  is  altogether  different.  In  the 
one,  the  arrangement  of  objects  in  groups,  and  distribution  of  them  into 
compartments,  is  a  mere  incidental  effect  consequent  upon  the  use  of 
names  ffiven  for  another  purpose,  namely,  that  of  simply  expressing 
some  of  their  qualities.  In  the  other,  the  arransement  and  distribution 
are  the  main  object,  and  the  naming  is  secondair  to,  and  purposely 
conforms  itself  to,  instead  of  governing,  that  more  important  operation. 

Classification,  thus  reg^arded,  is  a  contrivance  for  the  best  possible 
ordering  of  the  ideas  of  objects  in  our  minds ;  for  causing  the  ideas  to 
accompany  or  succeed  one  another  in  such  a  way  as  shall  give  us  the 
greatest  command  over  our  knowledge  already  acquired,  and  lead  most 
directly  to  the  acquisition  of  more.     The  general  problem  of  Claasifi^ 
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cation,  in  x^erence  to  tbese  pmposes,  may  be  atftted  as  foIloWa :  To 
provide  that  things  Axil  be  thought  of  in  sudi  groapa,  and  those  groups 
m  such  an  order,  as  wfll  best  conduce  to  the  remembrance  and  to  the 
ascertainment  of  their  laws. 

Classification  thus  considered,  differs  from  classification  in  the  wider 
sense,  in  haring  reference  to  real  objects  exclusively,  and  not  to  all 
that  are  imaginable :  its  object  being  Uie  due  coordination  in  our  minds 
of  those  things  only,  with  the  properties  of  which  we  have  actually 
occasion  to  make  ourselves  acquainted.  But  on  the  other  hand  it  em* 
braces  all  reaUy  existing  objects.  We  cannot  constitute  any  one  class 
properly,  except  in  reference  to  a  general  division  of  the  whole  of 
nature;  we  cannot  determine  the  group  in  which  any  one  object  can 
most  conveniently  be  placed,  Without  taking  into  consideration  all  the 
taiieties  of  existing^  objects,  all  at  least  which  have  any  degree  of  affinity 
with  it.  No  one  family  of  pl^ts  or  animals  could  have  ^en  rationally 
constituted,  except  as  part  of  a  systematic  arrangement  of  all  plants  or 
animals;  nor  could  such  a  general  arrangement  have  been  properly 
made,  without  first  determinmg  the  exact  place  of  planCiB  and  ammalH 
in  a  general  division  of  nature. 

The  theory  of  scientific  classification,  in  its  most  general  aspect,  is 
now  very  well  understood,  owing  chiefly  to  the  labors  of  the  distin^ 
ruished  naturalists  to  Whom  science  is  indebted  for  what  are  called 
Natural  Arrangements  or  Classifications,,  especially  of  the  organized 
world.  Mr.  Whewell,  in  his  Fhilosophy  of  the  Inductive  Sciences,  has 
systematized  a  portion  of  the  general  logical  principles  which  these 
classifications  exemplifjT ;  and  this  has  been  still  more  completely  done 
by  M.  Comte,  whose  view  of  the  philosophy  of  classification,  in  the 
third  volume  of  his  great  work,  is  the  most  complete  with  which  I  am 
acquainted. 

§  2.  There  is  no  property  of  objects  which  may  not  be  taken,  if  we 
pleaee,  as  the  foundation  for  a  classification  or  mental  grouping  <lf 
those  objects ;  and  in  our  first  attempts  we  are  likely  to  select  for  that 
purpose  properties  which  are  simple,  easOy  conceived,  and  perceptible 
on  a  first  view,  without  any  previous  process  of  thought.  Thus  Tout- 
nefort's  arrangement  of  plants  was  fi)unded  on  the  shape  and  divisions 
of  the  corolla ;  and  that  which  is  commonly  caUed  the  I^inneean  (though 
Linnaeus  also  suggested  another  and  more  scientific  arrangement)  was 
grounded  chiefly  upon  the  number  of  the  stamens  and  pistils. 

But  these  classifications,  which  are  at  first  recommended  by  the 
fiieility  they  afford  of  ascertaining  to  what  class  any  individual  belongs, 
are  seldom  much  adapted  to  the  ends  of  that  Classificatiofi  which  is 
the  subject  of  our  present  remarks.     The  Linneean  arrangement  an* 
fweni  &e  purpose  of  making  us  thii^  together  of  aH  those  kinds  of 
plants  vrbich  possess  the  same  number  of  stamens  and  pistils ;  but  to 
think  o£  them  in  that  manner  is  of  little  use,  since  we  seldom  have 
anything'  to  affirm  in  common  of  the  plants  which  have  a  given  nimiber 
of  etaznens  and  pistils.    If  plants  of  the  class  Pentandria,  order  Mono* 
gynia,  agreed  in  any  other  properties,  the  habit  of  thinking  and  speak- 
ing ot  tbe  plants  under  a  common  designation  would  conduce  to  our 
remembering  those  common  properties  so  fiir  as  they  were  ascertainedy 
and  vrould  dispose  us  to  be  on  the  look-out  for  such  of  them  as  are  not 
ret  knOifvn.    But  since  this  is  not  the  case,  the  only  purpose  of  though 
•31 
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wbich  the  Lianaean  cla^sificatioii  eerves  k  that  of  caasing  m  to  re- 
member, better  than  we  should  otherwise  have  done»  the  exact  number 
of  stamens  and  pistils  of  every  species  of  plants.  Now,  aa  this  prop- 
erty is  of  little  importance  or  interest,  the  remembering  it  with  any 
particular  accuracy  is  of  no  moment  And  inasmuch  as,  by  habitually 
thinking  of  plants  in  those  groups,  we  are  prevented  from  habitually 
thinking  of  uiem  in  groups  which  have  a  mater  number  of  pxx)pertiea 
in  common,  the  effect  of  such  a  dasmcation,  when  systematically 
adhered  to,  upon  our  habits  of  thought,  muat  be  regarded  as  mis- 
chievous. 

The  ends  of  scientific  classification  are  best  answered,  when  the 
objects  are  formed  into  groups  respecting  which  a  p;reater  number  of 
general  propositions  can  be  made,  and  those  propositions  more  impor- 
tant, than  could  be  made  respecting  any  other  groups  into  which  the 
samb  things  could  be  distributed.  The  properties,  therefore,  according 
to  which  objects  are  classified,  should,  if  possible,  be  those  which  are 
causes  of  many  other  properties ;  or  at  any  rate,  which  are  sure  marks 
of  them.  Causes  are  preferable,  both  as  being  the  surest  and  most 
direct  of  marks,  and  as  being  themselves  the  properties  upon  which  it 
is  of  most  use  that  our  attention  should  bjB  strongly  fixed.  But  the 
property  Which  is  the  cause  of  the  chief  peculiarities  of  a  class,  ia 
unmrtunately.  seldom  fitted  to  serve  also  as  the  diagnostic  of  the  class. 
Instead  of  the  cause,  we  must  generally  select  some  of  its  more  prom- 
inent effects,  which  may  serve  as  marks  of  the  other  effects  and  of  the 
cause'itBel£ 

A  classification  thus  formed  ia  properly  scientific  or  philosophical, 
and. is  commonly  called  a  Natural,  in  contradistinction  to  a  Technical 
or  Artificial,  classification  or  arrangement.     The  phrase  Natural  Clas- 
sification seems  most  peculiarly  appropriate  to  such  arrangements  as 
correspondf  in  the  groups  which  they  form,  to  the  spontaneous  tenden- 
cies or  the  mind,  by  placing  together  the  objects  most  similar  in  their 
general  aspect;  in  opposition  to  those  technical  systems  whicht  ar- 
ranging Uunffs  according  to  their  agreement  in  some  circumstanoe 
arbitrarily  selected,  often  throw  into  the  same  group  objects  which  in 
the  general  aggregate  of  their  properties  present  no  resemblance,  and 
into  different  and  remote  groups,  others  which  have  the  closest  simi- 
larity.    It  is  one  of  the  most  valid  recommendations  of  any  classifica- 
tion to  the  character  of  a  scientific,  one,  that  it  shall  be  a  natural 
classification  in  this  sense  also ;  for  the  test  of  its  scientific  diaracter  ia 
the  number  and  importance  of  the  properties  which  can  be  asserted  in 
common  of  aH  objects  included  in  a  gproup  ;  and  properties  on  mrbich 
the  general  aspect  of  the  things  depends,  are,  if  only  on  that  ground. 
important,  as  well  as,  in  most  cases,  numerous.    But,  though  a  strong 
recommendation,  this  circumstance  is  not  a  sifte  qud  non;  since  the 
more  obvious  properties  of  things  may  be  of  trifiing  importance  com- 
pared with  others  that  are  not  obvious.    I  have  seen  it  mentioned  aa  a 
ffreat  absurdity  in  the  Linasean  classification,  that  it  places  (which  hy 
Uie  way  it  does  not)  the  violet  by  the  side  of  the  oak :  it  certainly  dia- 
severs  natural  affinities,  and  brings  together  things  quite  as  unlike  aa 
the  oak  and  the  violet  are.    But  the  difference,  apparently  so  ^vvide. 
which  renders  the  juxtaposition  of  those  two  vegetables  so  auitable  an 
illustration  of  a  bad  arrangement,  depends,  to  the  common  eye»  mainly 
upon  mere  sise  and  texture;  now  if  we  made  it  our  study  to  adopt 


OLABBIFfCATZON.  435 

the  claaeificatioii  wluch  would  inyolve  the  least  peril  of  similar  raf^ 
frodkemens,  we  sLoald  return  to  tlieobsolete  divteion  into  trees,  shrubs, 
and  herbs,  which  although  of  primary  importance  with  regard  to  mere 
general  aspect,  vet  (compared  even  with  so  pettv  and  unobvious  a  dis- 
tinction as  that  mto  dicotyledones  and  menocotyledones)  answers  to  so 
few  differences  in  the  other  properties  of  plants,  that  a  classification 
founded  on  it  (independent^  of  the  indistinctiiess  of  the  lines  of 
demarkation,)  would  be  ae>  completely  artificial  and  technical  as  the 
Linnaean.    • 

Our  natural  groups,  therefore,  must  often  be  founded  not  upon  the 
obvious,  but  upon  the  unobvious  properties  of  thinss,  when  these  are  of 
greater  importancOk  But  ip  such  cases  it  is  essential  that  there  should 
be  some  other  property  or  set*  of  properties,  more  readily  recognizable 
by  the  observer,  wnich  coexist  wuh,  a:iid  may  be  received  as  marits  o( 
the  properties  which  are  the  real  groundwork  of  iiie  classification.  A 
natural  arrangement,  for  example,  of  animals,  must  be  founded  in  the 
main  upon  their  internal  structure,  but  (as  M.  Comte  justly  remarks)  it 
would  DO  absurd  that  we  should  not  be  able  to  determme  the  eenus  and 
species  of  an  animal  without  first  killing  it.    On  this  grotmd,  ML  Comte 

Sves  the  preference,  among  zoological  classifications^  to  that  of  M.  de 
lainville,  founded  upon  the  differences  in  the  external  integuments ; 
difierences  which  correspond,  much  more  accurately  than  might  be  sup- 
posed, to  the  really  important  varieties,  both  in  the  other  parts  of  the 
structure,  and  in  me  habits  and  history  of  the  animals. 

This  shows,  more  strongly  than  ever,  how  extensive  a  knowledge  of 
die  properties  of  objects  is  necessary  for  making  a  good  classification 
of  them.  And  as  it  is  one  of  the  uses  of  such  a  classification  that  by 
drawing  attention  to  the  properties  on  which  it  is  founded,  and  whi<£ 
if  the  c&ssificadon  be  good  are  marks  of  many  others,  it  facilitates  the 
discovery  of  those  others ;  we  see  in  what  manner  our  knowledge  of 
tilings,  and  our  classification  of  them,  tend  mutually  and  ilidefinitely  to 
the  improvement  of  one  anOther.^ 

We  said  just  now  that  the  claasificadon  of  objects  should  follow 
dKMe  of  their  properties  which  indicate  not  only  the  most  numerous, 
bat  also  the  most  important  peculiarities.     What  is  here  meant  by 
importance  t    It  has  reference  to  the  particular  en^  in  view:  and  the 
same  objects,  therefore,  may  admit  with  proprie^  of  several  different 
classificationa.    Each  science  or  art  forms  its  classification  of  things 
according  to  the  properties  which  fall  within  its  special  cognizance,  or 
of  which  it  must  take  account  in  order  to  accompUsh  its  peculiar  prac- 
tical ends.    A  farmer  does   not  divide  plants,  like  a  botanist,  into 
dicotyledonous  and  monocotyledoilouis,  but  into  useful  plants  and  weeds. 
A  geologist  divides  fossils,  not,  like  a  zoologist,  into  families  correspon- 
ding to  those  of  living  species,  but  into  fossils  of  the  secondary  and  of 
the  tertiary  periods,  above  the  coal  and  below  the  coal,  tec    Whales 
are  or  are  not  fish,  according  to  the  purpose  for  which  we  are  consider- 
ing^ them.  "  If  we  are  speakmg  of  the  internal  structure  and  physiology 
of  the  animal,  we  must  not  call  them  fish ;  for  in  these  respects  they 
deviate  widely  firom  fiishes ;  they  have  warm  blood,  and  produce  and 
gackle  their  young  as  land  quadrupeds  do.    But  this  would  not  prevent 
our  speaking  o£  Uie  tohale  fi*hery^  and  calling  such  animals  fiak  on  aD 
occasions  connected  with  this  employment;  fi>r  the  relations  thus  arising 
depend  upon  the  animal's  living  in  the  water,  and  being  caught  m  a 
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maimer  simihr  to  other  fishes.    A  plea  thai  human  laws  which  mention 
fish  do  not  apply  to  whalesi  would  oe  rejected  at  once  by  an  intelligent 
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lese  different  claaaifications  are  all  good*  for  the  purpoeea  of  their 
pwn  particular  departments  of  knowleogie  or  practice.  But  when  we 
aie  studying  objects  not  for  any  special  practical  end»but  for  the  sake 
of  extending  our  knowledge  of  the  whole  of  their  properties  and  rela- 
tioDSy  we  must  consider  aa  the  most  important  attribules«  those  which 
^contribute  most,  either  by  themselves  or  by  their  effects,  to  render  the 
things  like,  one  another,  and  unlike  other  thmgs ;  which  giro  to  the  class 
composed  of  them  the  most  marked  individuality ;  which  fill,  as  it  were* 
the  largest  space  in  their  existence,  and  would  most  impress  the  atten- 
tion of  a  spectator  who  knew  all  tbeir  properties  but  was  not  specially 
interested  m  any.  Classes  formed  upon  tnis  principle  may  be  called^ 
in  a  more  emphatic  manner  than  any  others,  natural  groups. 

S  3.  On  the  subject  of  these  groups  Mr.  WheweU  lays  down  a  theo* 
ry,  grounded  on  an  important  truth,  which  he  has,  in  some  respects, 
expressed  and  illustrated  very  feHcitously ;  but  also^  as  it  appears  to 
me,  with  some  admixture  of  error.  It  will  be  advantageous,  for  both 
these  reasons,  to  extract  the  statement  of  his  doctrine  in  the  y«ry 
words  he  has  used. 

"  Natural  groups,'*  according  to  Mr.  Whewell,t  are  "  given  by 
Type,  not  by  Definition.*'     And  this  consideration  accounts  for  **  that 
indefiniteness  and  indecision  which  we  frequently  fiind  in  the  descrip- 
tions of  such  groups,  and  which  must  appear  so. strange  and  incon- 
sistent to  any  oae  who  does  not  suppose  these  descriptions  to  assume 
any  deeper  ground  of  connexion  than  an  arbitrary  choice  of  the 
botanist.     Thus  in  the  family  of  the  rose-tree,  we  are  told  that  the 
Qvules  are  very  rardy  erect,  the  9tigmaUi  usually  simple.    Of  what 
use,  it  might  be  asked,  can  such  loose  accounts  bet.   To  which  the 
answer  is,  that  they  are  not  inseited  in  order  to  distinguish  the  species, 
but  in  order  to  describe  the  family,  and  the  total  relations  of  the  ovules 
and  the  stigmata  of  the  fiunily  are  better  known  by  this  general  state- 
ment.   A  similar  observation  may  be  made  with  regard  to  the  Anom- 
alies of  each  group,  which  occur  so  commonly,  that  Mr.  Lindley,  in  hia 
Introduction  to  the  Natural  System  of  Botaaiy,  makes  the  '  Anomaliee' 
an  article  in  each  fomily.     Thus,  part  of  the  character  of  the  Roaacese 
is,  that  they  have  alternate  etipulate  leaves,  and  that  the  albumen  la 
obliterated;  but  yet  in  Lowea,  one  of  the  genera  of  this  fiimily,  the 
stipulsB  are  absent;   and  the  albumen  is  present  in  another,  Neiiiia. 
This  implies,  as  we  have  already  seen,  that  the  artificial  character  (or 
diagnosu,  as  Mr.  Lindley  calls  it),  is  imperfect.     It  la,.  though  very 
nearly,  yet  not  exactly,  oommensurate  With  the  natural  group :   and 
hence  in  ceitiun  cases  this  character  is  made  to  yield  to  the  general 
weight  of  natural  afluiitiee. 

"These  views,-— of  classes  detennined  by  characters  which  **^aMrwt 
be  expressed  in  wordsy-^of  propositions  wnich  state,  not  what  hap- 
pens in  all  cases,  but  only  usually, — of  pardcukrs  which  azie  included 
in  a  class,  though  they  transgress  the  definition  of  it,  may  probably 

*  AphorisfBs  concerning:  the  Laagnsga  of  Sdence,  in  BCc.  Whowell'i  PUfofop^  «f  tfcr 
Jndueiat  Sdmtett,  yqL  L,  p.  hxt. 
t  PhiL  Ind,  Sc.,  V,  476-7. 
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iinpme  the  reader.  Tbey  are  eo  ecmtrary  to  ttaay  of  the  received 
epinioQS  respecting  the  use  of  definitioas,  a^  the  nature  of  sciendfic 
propMoaitions,  that  they  will  probably  appear  to  many  persons  highly 
illogical  and  uiq>hilosophicaL  Bat  a  disposition  te  such  a  judgment 
arises  in  a  great  measure  from  this,  that  the  ihathematical  and 
mathematioo^phyBical  sciences  baye,  in  a  great  degree,  determined 
men's  views  of  the  g^eneral  nature  and  form  of  scientific  truth ;  while 
Natural  History  has  not  yet  had  time  or  opportunity  to  exert  its  due 
influence  upon  the  current  habits  of  philosophizing.  The  apparent 
indefiniteness  and  inconsistency  of  the  plassifioations  and  defimtions  of 
Natural  Histofry  belongs,  in  a  far  higher  degree,  to  all  other  except 
mathematical  speculations ;  and  die  modes  in  which  approximations 
to  exact  distinctions  and  general  truths  have  been  maae  in  Natural 
History,  may  be  worthy  our  attention,  even  for  the  light  they  tiirow 
upon  die  best  modes  of  pursuing  trudi  of  all  kinds." 

**  Though  in  a  Natural  group  of  objects  a  definition  can  no  longtf 
be  of  any  use  as  a  regidadve  principle,  classes  are  not  therefore  left 
quite  loose,  without  any  certain  standard  or  guide*  The  class  is 
steadily  fixed,  though  not  precisely  limited;  it  is  given,  though  not 
circumscribed;  it  is  determined,  not  by  a  boundary  line  without,  but 
by  a  central  pointwit  bin ;  not  by  what  it  strictly  excludes,  but  by  what  it 
eminentljr  includes ;  by  an  example,  not  by  a  precept ;  ia  short,  instead 
of  Definition  we  have  a  Tvpe  mr  our  director. 

"  A  Type  is  an  example  of  any  class,  for  instance  a  apecies  of  a 
genus,  which  is  considered  as  eminently  possessing  the  character  of 
the  class.  AH  the  species  which  have  a  greater  affinity  with  this  type- 
speciea  than  with  any  others,  form  the  genus,  and  are  ranged  about 
it,  deviating  firom  it  m  variouH  direcdons  and  diffisrent  degrees.  Thua 
a  geans  may  consist  of  several  species  which  approach  very  near  the 
type,  and  of  which  the  claim  to  a  place  with  it  is  obvious;  while  there 
may  be  other  species  which  straggle  farther  from  this  central  knot,  and 
which  yet  are  clearly  more  connected  widi  it  than  with  any  other. 
And  even  if  there  should  be  some  species  of  which  the  place  is  dubi* 
ms^  and  which  appear  to  be  equally  bound  to  two  generic  types,  it  is 
easily  seen  that  tnis  would  not  destroy  die,  reality  of  the  generic 
groups^  any  more  than  die  scattered  trees  of  the  intervening  plaiti 
prevent  our  speaking  intelligibly  of  the  disdnct  forests  of  two  sep* 
arate  hills. 

**  The  type-species  of  every  genus,  the  type-genus  of  every  fiunily, 

is,  then,  one  which  possesses  all  the  characters  and  properdes  of  the 

cenua  in  a  marked  and  prominent  manner.     The  type  of  the  Rose 

mmily  has  alternate  stipulate  leaves,  wants  the  albumen,  has  the  ovules 

not  erect,  has  the  stigmata  simple,  and  besides  these  features,  which 

dMtinguiBh  it  from  the  exceptions  or  varieties  of  its  class,  it  has  the 

ibatures  which  make  it  prominent  in  its  class.     It  is  one  of  those  which 

poaeciia  dearly  several  teading  attributes ;  and  dius,  thou|;h  We  cannot 

say  of  any  one  genus  that  it  must  be  the  type  of  the  family,  or  of  any 

one  species  that  it  m«w^  be  the  type  of  tne  ffenus,  we  are  still  hot 

vriiolly  to  seek ;  the  type  must  be  connected  oy  many  affinities  with 

moot  of  the  others  of  its  group;  it  must  be  near  the  centre  of  the 

crovrd  and  not  one  of  the  stragglezs." 

In  this  passage  (the  latter  part  of  which  especially  I  cannot  help  no* 
U^MMg  as  an  admirable  example  of  philosoj^uc  style,)  Mr.  Whewell 
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liaa  stated  very  clearly  and  forcibly,  but  (I  think)  without  making  all 
neceapary  diBjdnctions,  one  of  the  principles  of  a  Natural  Classificadon. 
"What  this  principle  ia,  what  are  its  limits,  and  in  what  manner  Mr. 
Whewell  seems  to  me  to  have  overatepped  them,  will  appear  when 
we  have  laid  down  another  and  more  mndamental  rule  of  Natural 
Arrangement,  entitled  to  precedency  over  that  which  Mr.  WheweU 
has  here  in  view. 

§  4.  The  reader  is  by  this  time  familiar  with  the  genetnl  truth 
1( which  I  restate  so  often  on  account  of  the  great  confusion  in  which  it 
is  commonly  involved),  that  there  are  in  nature  distinctions  of  Kind ; 
distinctions  not  consisting  in  a  given  number  of  definite  properties, 
pluM  the  effects  which  follow  from  those  properties,  but  running  through 
die  whole  nature,  through  the  attributes  generally,  of  the  things  so 
distinguished.  Our  knowledge  of  the  properties  of  a  Kind  is  never 
complete.  We  are  always  discovering,  and  expecting  to  discover, 
new  ones.  Where  the  distinction  between  things  ia  not  one  of  kind, 
we  expect  to  find  their  properties  alike,  except  where  there  is  some 
reason  for  their  being  different.  On  the  contrary,  when  the  distincdon 
is  in  kind,  we  expect  to  find  the  properties  different  unless  there  be 
some  cause  for  their  being  the  same.  All  knowledge  of  a  Kind  must 
be  obtained  by  observation  and  experiment  upon  tne  Kind  itself;  no 
inference  respecting  its  properties  from  the  properties  of  things  not 
connected  with  it  by  kind,  goes  for  more  than  the  sort  of  presumption 
usually  characterized  as  an  an^ogy,  and  generally  in  one  of  its  famter 
degrees. 

Since  the  ^onimon  properties  of  a  true  Kind,  and  consequently  the 
general  assertions  which  can  be  made  respecting  it,  or  which  are  cer- 
tain to  be  made  hereafter  as  our  knowledge  extends,  are  indefinite  and 
inexhaustible ;  and  since  the  very  first  principle  of^natural  dassificatioa 
is  that  of  forming  the  clasfies  so  that  the  objects  composing  each  may 
have  the  greatest  number  of  properties  in  common;  this  principle 
prescribes  that  every  such  classification  shall  recognize  and  adopt  into 
itself  all  distinctions  of  Kiod,  which  exist  among  the  objects  it  pro* 
fosses  to  classify.    To  pass  over  any  distinctions  of  Kind,  and  substitate 
definite  distinctions,  which,  however  considerable  they  may  be,  do  not 
point  to  ulterior  unknown  differences,  would  be  to  replace  classes  with 
more  by  classes  with  fewer  attributes  in  common ;  and  would  be  sub- 
versive of  die  Natural  Method  of  Classification. 

Accordingly  all  natural  arrangements,  whether  the  reality  of  the 
distinction  <^  Kinds  was  felt  or  not  by  their  framers,  have  been  led,  by 
the  mere  pursuit  of  their  own  proper  end,  to  conform  themselves  to 
the  distinctions  of  ELiud,  so  far  as  these  had  been  ascertained  at  the 
time.  The  Species  of  Plants  are  not  only  real  Kinds,  but  are  prob- 
ably,* all  of  them,  real  lowest  Kinds,  or  Infims  Species ;  which  i£  ^we 
were  to  subdivide,  as  of  course  it  is  open  to  us  to  do,  into  sub-claases, 

*  I  ny  fnUUy,  not  ceitainlY,  because  this  is  not  the  consideration  bj  wbich  a  botanart 
determines  wt^at  shall  or  shall  not  be  admitted  as  a  species.  In  natural  histonr  those 
objects  belong  to  the  same  species,  which  are,  or  consistently  with  experience  migat  ba^w 
been,  prodoced  from  the  same  stock.  But  this  distinction  in  most,  and  probably  in  «U 
cases,  happily  accords  with  the  other.  It  seems  to  be  a  law  of  physiology,  that  *»*i**^ahi 
and  plants  do  really,  in  the  philosophical  as  well  as  the  P<$Qlsr  sense,  pnmsgate  their  kini ; 
transmitting  to  their  descendants  all  the  distinctions  or  Kind  (down  to  m  most 
lowest  Kind),  which  they  themselTOs  possess. 
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the  BubdiYisioii  would  neceflsorily  be  founded  upon  definite  distinctions, 
not  pointing  (apart  from  what  may  be  known  ot  their  causes  or  effects) 
to  any  difference  beyond  themselves.  • 

In  so  fiir  as  the  natural  classification  b  grounded  upon  real  Kinds, 
its  groups  are  certainly  not  conventional ;  Mr.  WheweU  is  quite  right 
in  affirming  that  they  do  not  depend  upon  an  arbitrary  choice -of  the 
naturalist.  But  it  does  not  follow,  nor,  I  conceive,  is  it  true,  that 
these  classes  are  determined  by  a  type,  and  not  by  characters.  To 
determine  them  by  a  type  would  be  as  sure  a  way  of  missing  the  Kind, 
as  if  we  were  to  select  a  set  of  characters  arbitrarily.  They  are  deter- 
mined by  characters,  biit  which  are  not  arbitrary.  The  problem  is,  to 
find  a  few  definite  characters  which  point  to  the  multitude  of  indefinite 
ones.  Kinds  are  Classes  between  which  there  is  an  impassible  bar- 
rier ;  and  what  we  have  to  seek  is,  marks  whereby  we  may  determine 
on  which  side  of  the  barrier  an  object  takes  its  place.  The  characters 
which  will  best  do  this  are  what  should  be  chosen :  if  they  are  also 
important  in  themselves,  so  much  the  better.  When  we  have  selected 
the  characters,  weparcel  out  the  objects  according  to  those  characters, 
and  not,  as  Mr.  Whewell  seems  to  suppose,  according  to  resemblance 
to  a  type.  We  do  not  compose  the  species  Ranunculus  acris,  of  all 
plants  which  bear  a  satisfactory  degree  of  resemblance  to  a  model-but- 
tercup, but  of  lliose  which  possess  certain  characters  selected  as  marks 
by  which  we  might  recogmze  the  possibility  of  a  common  parentage ; 
and  the  enumeration  of  those  characters  is  die  definition  of  the  species. 

The  <]uestion  next  arises,  whether,  as  all  Kinds  must  have  a  place 
amoQg  the  classes,  so  all  the  classes  in  a  natural  arrangement  must 
he  Kinds  t  And  to  this  I  answer,  certainly  not.  The  distinctions 
of  Kind  are  not  numerous  enough  to  supply  the  whole  basis  of 
a  classification.  Very  few  of  the  genera  of  plants,  or  even  of  the 
families,  can  be  pronounced  with  certainly  to  oe  Kinds.  The  great 
distinctions  of  Vascular  and  Cellular,  Dicotyledonous  or  Exogenous 
jmd  Monocotyledonous  or  Endo^nous,  are  perhaps  differences  of 
Kind :  the  lines  of  demarkation  ^hich  divide  those  classes  seem  (though 
even  on  this  I  would  not  pronounce  positively)  to  go  through  tha 
whole  nature  of  the  plants.  But  the  different  species  of  a  genus,  or 
genera  of  a  family,  usually  have  in  common  only  a  limited  number  of 
characters.  A  tlosa  does  not  sefem  to  differ  nrom  a  Rubus,  or  the 
Umbellifene  firom  the  Ranunculacese,  in  much  else  than  the  characters 
botanically  assigned  to  those  genera  or  those  families.  Unenumerated 
differences  certainly  do  exist  in  some  cases ;  there  are  families  of 

Slants  which  have  peculiarities  of  chemical  composition,  or  yield  pro- 
ucts  having  peculiar  effects  on  the  animal  economy.  The  Crucileree 
and  Fungi  contain  an  unusual  proportion  of  azote ;  uie  LabiatsB  are  the 
chief  sources  xjf  essential  oils,  the  Solanese  are  very  commonly  narcotic, 
&C.  In  these  and  similar  cases  there  are  possibly  distinctions  of  Kind ; 
but  it  is  by  no  means  indispensable  that  there  should  be.  Genera  and 
Families  may  be  eminently  natural,  though  marked  out  from  one 
another  by  properties  limited  in  number ;  -  provided  those  properties 
be  important,  and  the  objects  contained  in  each  genus  or  family  re- 
aenible  each  other  more  tban  they  resemble  anything  which  is  exchided 
firom  the  genus  or  family. 

After  the  recognition  and  definition,  then,  of  the  iitfima  speciet,  the 
next  step  is  to  azrange  these  tJi^misipecMt  into  larger  groups:  makinr 
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those  groups  oorrespond  to  Kinds  wherever  it  is  possible,  but  in  most 
cases  witliout  anv  such  guidance.  And  io  doing  this  it  is  true  thait  wa 
are  naturally  and  properly  gruided,  in  most  cases  9t  least,  by  resem* 
blance  to  a  type.  We  form  our  groups  round  certain  selected  Kinds, 
each  of  whidi  serves  as  a  sort  of  OKemplaj*  of  its  group.  But  though 
the  groups  are  suggested  by  types,  I  c^annot  agree  with  Mr.  Whewell 
that  a  group  when  formed  is  determined  by  the  type ;  that  in  deciding 
whether  a  species  belongs  to  the  group,  a  rrference  ia  made  to  the 
type,  and  not  to  the  characten;  that  tne  charaoten  "cannot  be  ex* 
pressed  in  words."  This  assertion  is  inconsistent  with  Mr.  Wheweirs 
own  statement  of  the  fundamental  principle  of  cleasification,  namely, 
that  *'  general  asserdons  shall  be  possible."  If  the  daas  did  not  posseas 
any  characten  in  common,  what  general  assertions  would  be  poemble 
respecting  it?  Except  that  they  all  resemble  each  other  more  than 
they  resemble  anything  else,  nothing  whatever  could  be  predicated  of 
the  class. 

The  truth  is,  on  the  oontrai^,  that  every  genus  or  fiunily  is  framed 
with  distinct  reference  to  certain  characters,  and  is  composed,  first  and 
mindpally,  of  species  which  agree  in  possessing  all  those  characters. 
To  these  are  added,  as  a  sort  of  appendix,  such  other  species,  gener- 
ally in  small  number,  as  possess  nearly  all  the  properties  selected; 
wantingv  some  of  them  one  property,  some  another,  and  which,  while 
they  agpree  vrith  the  rest  atmoMt-  as  much  as  these  agree  with  one 
another,  do  not  resemble  ill  an  equal  degree  any  other  group.  Our 
conception  of  the  class  continues  to  be  grounded  on  the  characters; 
and  the  class  might  be  defined,  those  things  which  et^A^r  possess  that 
set  of  characters,  or  resemble  the  things  Siat  do  so,  more  than  diey 
xesemble  anything  else. 

And  this  resemblance  itself  is  not,  like  resemblance  between  simple 
sensations,  an  ultimate  fact  unsusceptible  of  analysis.  Even  the  infenor 
degree  of  resemblance  is  created  by  the  possession  of  common  char- 
acters.   Whatever  resembles  the  genus  Rose  more  than  it  resemblea 
any  other  genus,  does  so  because  it  possesses  a  greater  number  of  the 
oharacters  of  that  genus,  than  of  the  characters  of  any  other  genus. 
Nor  can  there  be  the  smallest  difficulty  in  representing,  by  an  enumer^ 
tion  of  characters,  the  nature  and  degree  of  the  resemblance  which  is 
strictly  sufficient  to  include  any  object  in  the  class.    There  are  alwaya 
some  properties  common  to  tdl  things  which  are  included.     Ocheia 
there  often  are,  to  which  some  thinffs,  which  are  nevertheless  included, 
are  exceptions^    But  the  objects  much  are  exceptions  to  one  character 
are  not  exceptions  to  another;  the  resemblance  which  fails  in  boom 
particulars  must  be  made  up  for  in  others*    The  daas,  therefbve,  ia 
constituted  by  the  possession  of  aU  the  characten  which  are  univenial, 
and  mott  of  those  which  admit  of  exceptionB,     If  a  plant  had  the 
ovules  erect,  the  stigmata  divided,  ihe  albumen  not  obliterated,  and 
was  without  stipules,  it  probably  would  not  be  biassed  among  tbe 
Bosaoefe,    But  it  may  want  woj  one,  or  more  ^lan  one  of  these  ciwr- 
aoters,  had  not  be  exduded.    The  ends  of  a  scientific  ckasificatioii  «ra 
better  answered  by  induding  it.    Since  it  agrees  so  nearly,  in  its  ksowit 
properties,  with  the  sum  of  the  characten  of  the  dass,  it  ia  Uk^y  to 
resemble  that  class  more  than  any  other  in  those  of  its  propertieB  whick 
are  still  undiscovered. 

Not  ouly,  therefore,  are  natural  groapa,  no  less  than  any  aitificiai 
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claafea*  detenniiied  by  charaoten;  they  ore  eonadtoted  in  oontempla^' 
turn  o£,  nod  by  reaaon  of,  characteiB.  But  it  k  in  coBtemplation  not  of 
tboBo  characten  only  which  are  rigorously  common  to  all  tho  objecti 
included  in  the  group,  but  of  the  entire  body  of  characten,  all  of  which 
are  found  in  moat  of  thoae  objects,  and  moat  of  them  in  all.  And 
hence  our  conception  of  the  class,  the  image  in  our  minds  which  ia 
repreaentative  of  ity'is  that  of  a  apecimen  complete  in  all  the  chanu> 
ters ;  moat  naturafly  a  specimen  which,  by  posaesaing  them  all  in  the 
ffreateat  degree  in  whidi  they  are  ever  found,  is  the  beat  fitted  to  ex- 
hibit clearly,  and  in  a  marked  manner,  what  they  are.  It  is  by  a  mental 
ra&rence  to  this  standard,  not  instead  of,  but  in  iUuatration  of,  the 
definition  of  the  class,  that  we  usually  and  advantageously  determine 
whether  any  individual' or  apeciea  belongs  to  the  claas  or  not  And 
this,  as  it  seema  to  me,  ia  the  amount  of  truth  ^ich  ia  contained  in 
Mr,  Wfaewell'a  doctrine  of  Typea. 

We  ahall  aee  preaently  that  where  the  claaaification  ia  made  fi^r  the 
eicpreae  purpoae  of  a  apecial  inductive  inquiry,  it  ia  not  optional,  but 
neceaaary  for  fulfilling  the  conditiona  of  a  correct  Inductive  Method, 
that  we  ahould  eatablish  a  type-spedes  or  genus,  namely,  the  one  which 
exhibits  in  the  moat  eminent  degree  tibe  particular  phenomenon  under 
inveatigatian.  But  of  thia  hereafter.  It  remains,  ibr  completing  the 
theory  of  natural  groups,  that  a  few  words  ahould  be  aaid  on  the 
principlea  of  the  nomenclature  adapted  to  them. 

§  5.  A  Nomenclature,  aa  we  have  aaid,  ia  a  system  of  the  names  of 
Kinds.  These  namea,  like  other  claaa^names,  are  defined  by  the 
enameration  of  the  characters  distinctive  of  the  dasa.  The  only  merit 
which  a  set  of  namea  can  have  beycmd  this,  is  to  convey,  by  the  mode 
of  their  construction,  aa  much  information  as  possible :  so  that  a  per> 
son  who  knows  the  thing,  may  receive  all  ine  aasistance  which  the 
mine  can  §^ve  ia  remembering  what  he-  knows,  while  he  who  knows 
it  not,  may  receive  aa  much  knowledge  reapeoting  it  aa  the  caae  admita 
of,  by  merely  being  told  ita  name. 

There  are  two  modes  of  giving  to  the  name  o£  a  kind  this  sort  of 
significance.  The  best,  but  vmich  unfortunately  is  seldom  practicable, 
ia  when  the  woi'd  can  be  made  to  indicate,  by  ita  fi>rmation,  the  very 
propertiea  which  it  ia  deaigfied  to  connote.  The  name  of  a  kind  doea 
not»  of  course,  connote  all  the  propertiea  of  the  kind,  aince  these  are 
inexhaustible,  but  such  of  them  as  are  su^cient  to  distinguish  it;  such 
aa  are  sure  marka  of  all  the  rest. '  Now,  it  ia  very  rare  that  one 
property,  or  even  any  two  or  three  propertiea,  can  answer  this  pm> 
poae.  To  distinguish  the  common  daisy  from  all  other  species  oi 
plants  would  require  the  specification  <»  many  characters.  And  a 
naane  cannot,  widiout  being  too  cumbrous  for  use,  give  indication,  by 
ita  etymology  or  mode  of  construction,  of  more  than  a  very  smaU 
number  of  ^eae.  The  poaaibility,  therefore,  of  an  ideally  perfect 
Nomenclature,  ia  probably  confined  to  the  one  caae  in  which  we  are 
happily  in  poeaeaaion  of  something  nearly  approaching  to  it;  I  refer  to 
the  Nomenclature  of  Chemistry.  The  substances,  whether  simple  or 
compound,'  with  which  chemistry  is  conversant,  are  Kinds,  and,  aa 
aucb,  the  properties  which  distinguish  each  of  them  from  the  rest,  are 
innumerable;  but  in  the  case  of  compound  substances  (the  simple 
ones  are  not  numeroua  enough  to  require  a  ayatematio  nomenclature), 
3k 
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there  is  one  property,  the  chemical  compoBition,  which  is  of  itBeU 
sufficient  to  distinguish  the  Kind ;  of  itself  a  sure  mark  of  all  the  othei 
properties  of  the  compound.  All  that  was  needful,  therefore,  was  to 
make  the  name  of  every  compound  express,  on  the  first  hearing,  its 
chemical  competition ;  that  is,  to  form  the  n£me  of  the  coroponnd,  is 
some  uniform  maimer,  from  the  names  of  the  simple  substances  which 
enter  into  it  as  elements.  This  was  done,  most  skillfully  and  success- 
fully, by  the  French  chemists.  The  only  thing  left  unexpressed  by 
them  was  the  exact  proportion  in  which  me  elements  were  combined; 
and  even  this,  since  the  establishment  of  the  atomic  theory,  it  has 
been  found  possible  to  express  by  a  simple  adaptation  of  their 
phraseology. 

But  where  the  characters  which  must  be  taken  into  consideration  in 
order  sufficiently  to  designate  the  Kind,  are  too  numerous  to  be  all 
signified  in  the  derivation  of  the  name,  and  where  no  one  of  them  is  of 
such  preponderant  importance  as  to  justify  its  being  singled  out  to  be 
so  inmcated,  we  may  avail  ourselves  of  a  subsidiary  resource.     Thooeh 
we  cannot  indicate  the  distinctive  properties  of  the  kind,  we  may  inm- 
cate  its  nearest  nataral  affinities,  by  incorporating  into  ita  name  tiie 
name  of  the  proximate  natural  eroup  of  which  it  is  one  of  the  species. 
On  this  principle  is  founded  Uie  admirable  binary  nomenclature  of 
botany  and  zoology.     In  this  nomenclature  the  name  of  every  species 
consists  of  the  name  of  the  genus,  or  natural  group  next  above,  it,  with 
a  word  added  to  disting^h  the  particular  species.     This  last  pornon 
of  the  compound  name  is  sometimes  taken  mm  some  one  of  the  pecu* 
liarities  in  which  that  species  difiers  from  others  of  the  genus ;  as  Cle- 
matis ifUegrifolia^  Fotentilla  alha^  Viola /»ai«#<m,  Artemisia  tmigaris; 
sometimes  from  a  circumstance  of  a  historical  nature,  as  Narcissus  jwe- 
iicui,  Fotentilla  tarmentiUa  (indicating  that  the  plant  was  formerly 
known  by  the  latter  name),  Exacum  CandoUii  (from  the  fiict  that  D^ 
GandoUe  was  its  first  discoverer) ;  and  sometimes  the  word  is  purely 
conventional,  as  Thlaspi  bursa-pastarUf  Ranunculus  thora:  it  is  of  little 
consequence  which ;  smce  the  second,  or  as  it  is  usually  called  the  spe- 
cific name,  could,  at  most,  express,  independently  of  conventioo,  no 
more  than  a  very  small  portion  of  the  connotation  of  the  tenn.     But 
by  adding  to  this  the  name  of  the  superior  genus,  we  make  the  best 
amends  we  can  for  the  impossibility  of  so  contriving  the  name  as  to 
express  all  the  distinctive  characters  of  the  Kind.     We  ms^e  it,  at  all 
events,  express  as  many  of  those  characters  as  are  common  to  the  prox- 
imate natural  group  in  which  the  Kind  is  included.     If  even  those 
common  characters  are  so  numerous  or  so  little  familiar  as  to  require  a 
further  extension  of  the  same  resource,  we  might,  instead  of  a  binary, 
adopt  a  ternary  nomenclature,  employing  not  only  the  name  of  the 
senus,  but  that  of  the  next  natural  group  in  order  of  generality  above 
Uie  genus,  commonly  called  the  Family.     This  was  done  in  the  mine- 
ralogical  nomenclature  proposed  by  Frofessor  Mobs.    ''  The  names 
framed  by  him  were,"  says  Mr.  Whewell,*  **not  composed  of  two, 
but  of  three  elements,  designating  respectively  the  Species,  the  Gtenns, 
and  the  Order;  thus  he  has  such  species  as  Rhombohednd  IA$nc  Ha- 
knde,  Octahedral  Fluor  Halaide,  PrunuUie  Hal  Baryu:*     The  binary 
construction,  however,  has  been  found  sufficient  in  botany  and  soology, 
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die  only  setenoes  in  which  thb  general  principle  has  hitherto  beenauo 
ceaafully  adopted  in  the  construction  of  a  nomenclature. 

Besides  the  advantage  which  this  priilciple  of  nomenclature  possesses, 
in  giving  to  the  names  of  species  the  greatest  quantity  of  inaependent 
significance  which  the  circumstances  of  the  case  admit  of,  it  answen 
the  further  end  of  immensely  economizing  the  use  of  names,  and  pre- 
venting an  otherwise  intolerable  burden  upon  the  memory.  When  the 
Dsjpes  of  species  become  extremely  numerous,  some  artifice  (as  Mr. 
WheweU*  observes)  becomes  absolately  necessary  to  make  it  possible 
to  recollect  or  apply  them.  *'  The  known  species  of  plants,  for  ex- 
ample, were  ten  thousand  in  the  time  of  Linnaeus,  and  are  now  prob* 
ably  sixty  thousand.  It  would  be  useless  to  endeavor  to  frame  and 
employ  separate  names  for  each  of  these  species.  The  division  of  the 
objects  into  a  subordinated  system  of  classification  enables  us  to  intro- 
duce a  Nomenclature  which  does  not  require  this  enormous  number  of 
names.  Each  of  the  genera  has  its  name,  and  the  species  are  marked 
by  the  addition  of  some  epithet  to  the  name  of  the  genus.  In  this 
manner  about  seventeen  nundred  generic  names,  with  a  moderate 
number  of  specific  names,  were  found  by  LinnsBus  sufficient  to  desig- 
nate with  precision  all  the  species  of  vegetables  known  at  his  time." 
And  though  the  number  of  generic  names  has  since  gready  xncreased, 
it  has  not  increased  in  anything  like  die  proportion  of  the  multipUcSr 
tioo  of  known  species. 


CHAPTER  Vni. 

OF  GLABBDICATION  BY  BBUBS. 


§  1.  Thus  far,  we  have  considered  the  principles  of  scientific  classi- 
fication so  fiir  only  as  relates  to  the  formation  of  natural  groups;  and 
at  this  point  most  of  those  who  have  attempted  a  theory  of  natural  ar* 
rangement,  including,  among  the  rest,  Mr.  Whewell,  have  stepped. 
There  remainst  however,  another  and  a  not  less  important  portion  of 
the  theory,  which  has  not  yet,  so  far  as  I  am  aware,  been  systemati- 
caUy  treated  of  by  any  writer  except  M.  Comte.  This  is,  the  arrange- 
ment of  the  natural  groups  into  a  natural  series. 

The  end  of  Classmcation,  as  an  instrument  for  the  investigation  of 
nature,  is  (as  befi>re  stated)  to  make  us  think  of  those  ol:gect8  together, 
which  have  the  greatest  niunber  of  important  common  properties ;  and 
which  therefore  we  have  oftenest  occasion,  in  the  course  of  our  indue- 
tiona,  for  taking  into  joint  consideration.  Our  ideas  of  objects  are  thus 
brought  into  fhe  order  most  conducive  to  the  successful  prosecution  of 
inductive  inquiries  generally.  But  when  the  purpose  is  to  facilitate 
some  particular  inductive  inquiry,  more  is  required.  To  be  instm- 
mental  to  that  purpose,  the  classification  must  bringr  those  objects  to- 
gether, the  simultaneous  contemplation  of  which  is  likely  to  throw 
most  light  upon  the  particular  subject.     That  subject  being  the  laws 

*  Fkikufkf  ^AjMuaHnt  8eimm»  i,  p.  4SS. 


444  OPBEATIOlia  BVBBWIAMY  TO  IKDUCTION. 

of  aome  phoaomenon,  or  Bome  set  of  comiected  phenomeBa;  the  rery 
phenomenon  or  set  of  phenomena  in  queation  must  be  choeea  as  tke 
^oundwork  of  the  daawfi  cation. 

The  requisites  of  a  classification  intended  to  &cilitate  the  study  of  a 
particular  phenomenon,  are,  first,  to  bring  into  one  class  all  Kinds  of 
things  which  exhibit  that  phenomenon,  in  whatever  variety  of  fi>rmaoir 
degrees ;  and  secondly,^  to  arrange  those  Kinds  in  a  series  according 
to  the  degree  in  which  they  exhibit  it,  beginning  with  those  which 
exhibit  most  of  it,  and  terminating  with  thoae  which  exhibit  least 
The  princqMl  example,  as  yet,  of  such  a  dassifioation,  is  afforded  by 
comparative  anatomy  and  physiology,  from  which,  therefore,  our  illus- 
trations shall  be  taken. 

§  2.  The4>bject  being  supposed  to  be,  the  invesdgatian  of  the  laws 
of  animal  life  $  ihe  first  step,  after  forming  a  distinct  conception  c£  the 
phenomenon  itself,  is  to  erect  into  one  great  class  (that  of  animala)  all 
the  known  Kinds  of  beings  where  that  phenomenon  presents  itself;  in 
however  various  combinations  with  other  properties,  and  in  however 
different  dcuprees.  As  some  of  these  Kinds  manifest  the  general  ph^ 
nomenon  of  animal  life  in  a  very  high  degree,  and  odien  in  an  insig^ 
aificant  degree,  barely  sofiBcient  fer  recognitioa ;  we  must,  in  the  next 
place,  arrange  the  various  Kinds  in  a  aeries,  fettowing  one  another  ao> 
cording  to  the  degrees  in  which  they  severally  exhibit  llie  phenomenon ; 
beginning,  therefore,  with  man,  and  ending  with  the  ,most  imperfect 
kinds  of  zoophytes. 

This  is  merely  saying  that  we  should  put  the  instances,  from  which 
the  law  is  to  be  inductively  collected,  into  the  order  which  is  implied 
in  one  of  the  four  Methods  €i  Experimental  Inquiry  disciissed  in  the 
preceding  Book ;  the  fourth  Method^  that  of  Concomitant  Variations. 
As  we  formerly  remarked,  this  is  often  the  only  method  to  which  re- 
course can  be  had,  with  assurance  of  a  true  conclusion,  in  cases  in 
which  we  have  but  limited  means  of  effecting,  by  artificial  experiments, 
a  separation  of  cireumstances  usually  conjoined.  The  principle  of  the 
'Uetnod  is,  that  ^untB  which  increase  or  diminish  togeAer,  and  disappear 
together,  are  either  cause  and  effect,  or  effects  of  a  common  cansei 
Ti^en  it  has  been  ascertained  that  this  relation  really  subsists  between 
the  variations,  a  <?onnexion  between  the  fiicts  themselves  may  be  eon- 
fidently  laid  down,  either  as  a  law  of  nature  or  only  as  an  empirioal 
law,  according  to  crrcumstanoes. 

That  the  application  of  this  Method  must  be  preceded  by  the  fbfnna* 
tion  of  such  a  serieft  as  we  have  described,  is  too  obvious  to  need  being 
pointed  out;  and  die  mere  arrangement  of  a  set  of  obiectB  in  a  aeriea, 
according  to  the  degrees  in  which  they  exhibit  some  not  of  which  vre 
are  seeking  the  law,  is  too  naturally  suggested  by  the  necesnties  of 
oar  inductive  operations,  to  require  any  lengthened  ilhistFation  hereu 
But  there  are  cases  in  which  the  arrangement  required  farr  the  special 
purpose,  becomes  the  determining  principle  of  the  classification  oi  tlie 
same  objects  for  general  purposes.  This  wDl  naturally  and  prepay 
happen,  when  those  laws  of  the  objects  which  are  sought  in  the  epeeifti 
inquiry  enact  so  principal  a  part  in  the  ffeneral  character  and  faistary 
of  thoae  objects  *^exereise  so  much  inmtenoe  in  determining  all  the 
phenomena  of  which  they  are  either  the  agents  or  the  theatre — that 
all  other  differences  existing  among  the  ob|ecta  are  fittingly  regarded  as 
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sere  modificatiooB  of  the  one  pheoomenon  Bongbt ;  efbctt  determined 
by  the  codperatian  of  Bome  incidental  circumstance  with  the  laws  of 
that  phenomenon.  Thus  in  the  case  of  animated  beings,  the  difibrences 
between  one  class  of  animals  and  another  may  reasonably  be  con* 
sidered  as  mere  modifications  of  the  general  phenomenon,  animal  life; 
modifications  arising  either  firom  the  different  degrees  in  which  that 
phenomenon  is  manifested  in  different  animals,  or  from  the  intermix- 
tore  of  the  effects  of  incidental  causes  peculiar  to  the  nature  of  each, 
widi  the  effects  produced  by  the  general  laws  of  life ;  those  laws  still 
exercising  a  predominant  influence  oyer  the  result.  Such  being  the 
case,  no  other  inductiTe  inquiry  respecting  animals  can  be  suoeeswillY 
carried  on,  except  in  subordiiwtion  to  the  great  inquiry  into  the  urn* 
Tenal  laws  of  animial  life.  And  the  daasification  of  animals  best 
suited  to  that  one  purpose,  is  the  most  # uitable  to  all  the  other  pur* 
poaes  of  zoological  science. 

§  3.  To  eataUish  a  classification  of  this  sort,  or  even  to  comprehend 
it  when  establiBhed,  requires  the  power  of  recognizing  the  essential 
similarity  of  a  phenomenon,  in  its  minuter  degrees  and  obscurer  forms, 
with  what  is  called  the  same  phenomenon  in  the  greatest  perfection  ol 
its  development;  that  is,  of  identifying  widi  each  other  all  phenomena 
which  differ  only  m  denee,  and  in  properties  which  we  suppose  to  be 
cansed  by  difference  (n  degree.    In  order  to  recognize  this  identity, 
or  in  other  words,  this  exact  similarity  of  quality,  me  assumption  of  a 
type-species  is  indispensable.    We  must  consider  as  the  type  of  the 
cksB,  that  among  the&inds  included  in  it,  which  exhibits  the  properties 
constitntiye  of  me  class,  in  the  highest  degfee ;  conceiving  the  other 
varieties  as  instances  of  degeneracy,  as  it  were,  feom  that  type ;  devia* 
ti<m8  from  it  by  inferior  mtensity  of  the  characteristic  property  or 
properties.    For  every  phenomenon  is  best  studied  (ccetem  parAm$) 
where  it  exists  in  the  greatest  intensity.    It  is  there  that  the  effects 
which  either  depend  upon  it,  or  depend  upon  the  same  causes  with  it, 
win  also  exist  in  the  greatest  degree.     It  is  there,  consequently,  and 
only  there,  that  those  effects  of  it,  or  joint  effects  with  it,  can  become 
folly  known  to  us ;  so  that  we  may  learn  to  reco^ize  their  smaller 
degrees,  or  even  their  mere  rudiments,  in  cases  m  which  the  direct 
atady  would  have  been  difficult  of  even  impossible.    Not  to  mention 
that  the  phenomenon  in  its  higher  degrees  may  be  attended  by  eflfiicts 
or  collateral  circumstances  which  in  its  smaller  degrees  do%ot  occur  at 
all,  requiring  for  their  production  in  any  sensible  amount  a  greater 
degree  of  intensi^  of  the  cause  than  is  diere  met  with.     In  man,  for 
eouonple  (the  species  in  which  both  the  phenomenon  of  animal  and  that 
oif  organic  life  exist  in  the  highest  degree),  many  subordinate  phe- 
nomena  develop  themselves  in  the  course  of  his  animated  existence, 
urbich  the  inferior  varieties  of  animals  do  not  show.     The  knowledge 
of  these  properties  may  nevertheless  be  of  great  avail  towards  the 
discovery  of  die  conditions  and  laws  of  the  general  phenomenon  of  life, 
which  is  common  to  man  with  those  inferior  animals.    And  thev  are, 
oven,  rightly  considered   as  properties   of  animated  nature  itself; 
because  they  may  eridendy  be  affiliated  to  the  general  laws  of  ani- 
mated nature ;  because  we  may  fairly  presume  diat  some  mdimenta 
or  feeble  degrees  of  those  properties  would  be  recognized  in  all 
animals  by  more  perfect  organs,  or  even  by  more  perfect  instrumenti. 
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than  one  ;  and  because  those  may  be  correctly  termed  properties  of  a 
class,  which  a  thing  exhibits  exactly  in  proportion  as  it  belongs  to  the 
class,  that  is,  in  pn^rtion  as  it  possesses  the  main  attributes  con- 
stitutive of  the  class. 

§  4»  It  remains  to  consider  how  the  internal  distribution  of  the  series 
may  most  properly  take  pltee :  in  what  manner  it  should  be  divided 
into  Orders,  Families,  and  Genera. 

The  main  principle  of  division  must  of  course  be  natural  affinity ; 
the  classes  formed  must  be  natural  groups :  and  the  formation  of  these 
has  already  been  sufficiently  treated  of.  But  the  principles  of  natural 
grouping  must  be  applied,  in  subordination  to  the  principle  of  a  natural 
series.  The  groups  must  not  be  so  constituted  as  to  place  in  the  same 
group  things  which  ougiht  to  occupy  diflferent  points  of  the  general 
scale.  The  precaution  necessary  to  be  obsenred  for  this  puipoee  is, 
that  the  primary  divisions  must  oe  erounded  not  upon  all  oistmctions 
indiscriminately,  but  upon  those  which  correspond  to  variations  in  Um 
degree  of  the  main  phenomenon.  The  seri^  of  Animated  Nature 
should  be  broken  into  parts  at  the  exact  points  where  the  variation  in 
the  degree  of  intensity  of  the  main  phenomenon  (as  marked  by  its 
principal  characters.  Sensation,  Thought,  Voluntary  Motion,  &c.)  be- 
gins to  be  attended  by  conspicuous  changes  in  the  miscellaneous  prop* 
erties  of  the  animal.  Such  well  marked  changes  take  place,  for 
example,  where  the  dsss  Mammalia  ends ;  at  the  points  where  Fishes 
are  separated  fix>m  Insects,  Insects  irom  Mollusca,  &c.  When  so 
formed,  the  primary  natural  groups  will  compose  the  series  by  mere 
juxtaposition,  without  redistribution  ;  each  of  them  corresponding  to 
a  definite  division  of  the  scale.  In  like  manner  each  family  should,  if 
possible,  be  so  subdivided,  that  one  portion  of  it  shall  stand  higher  and 
the  other  lower,  thoush  of  course  contiguous,  in  the  general  scale ; 
and  only  when  this  is  mipossible  is  it  allowable  to  ground  the  remain* 
ino;  subdivisions  upon  characters  having  no  detenninable  connexion 
with  the  main  phenomenon. 

Where  the  principal  phenomenon  so  far  transcends  in  importance  all 
other  properties  on  which  a  classification  could  be  grounded,  as  it  does 
in  the  case  of  animated  existence,  anv  considerable  deviation  from  tlie 
rule  last  laid  down  is  in  general  sufficiently  guarded  against  by  the  fint 
principle  of  a  natural  arrangement,  that  of  fi>rming  the  groups  ac- 
cording to  the  most  important  characters.    All  attempts  at  a  scientific 
classification  of  animals,  since  first  their  anatomy  and  physiology  were 
successfully  studied,  have  been  firamed  with  a  certam  defl;ree  of  in- 
stinctive reference  to  a  natural  series,  and  have  accordei^  in  many 
more  points  than  they  have  differed,  with  the  classification  which 
would  most  naturally  have  been  grounded  upon  such  a  series.     But 
the  accordance  has  not  always  been  complete,  and  it  stiU  is  often  a 
matter  of  discussion  which  of  several  classifications  best  accords  "with 
the  true  scale  of  intensity  of  the  main  phenomenon.     M.  Comte,  for 
example,  blames  Cuvier  for  having  formed  his  natural  groups  with  an 
undue  degree  of  reference  to  the  mode  of  alimentation,  a  circumstance 
directly  connected  only  with  organic  Ufe,  and  leading  to  an  arrange- 
ment most  inappropriate  for  the  purposes  of  an  investigation  of  Uie 
laws  of  animal  life,  since  both  carnivorous  and  heri>ivorous  or  fruffivo- 
Tous  animals  are  found  at  almost  every  degree  in  the  scale  of  i>»**»Tial 
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perfection.  M.  Comte,  with  mucb  apparent  reasont  gives,  on  these 
erounds,  greatly  the  preference  to  the  classification  framed  by  M.  de 
Blainville ;  as  representing  correctly,  by  the  mere  order  of  the  groups, 
the  successive  degeneracy  of  animal  nature  from  its  highest  to  its  most 
imperfect  exemplification. 

§  5.  A  classification  of  any  large  portion  of  the  field  of  nature,  in  con- 
formity to  the  foregoing  principles,  nas  hitherto  been  finind  practicable 
only  in  one  great  instance,  that  of  animals.  In  the  case  even  of  vege- 
tables, the  natural  arrangement  has  not  been  carried  bevond  the  formar 
tion  of  natural  groups.  Naturalists  have  found  and  probably  will 
continue  to  find  it  impossible  to  fi>rm  those  groups  into  any  series,  the 
terms  of  which  correspond  to  real  gradations  in  the  phenomenon  of 
vegetative  or  organic  life.  Such  a  diflference  of  degrree  may  be  traced 
between  the  class  of  Vascular  Plants  and  that  of  Cellular,  which 
includes  lichens,  algae,  and  other  substances  whose  organization  is 
simpler  and  more  rudimentary  than  that  of  the  higher  oraer  of  vegeta- 
bles, and  which  therefore  approach  nearer  to  mere  inorganic  nature. 
But  when  we  rise  much  above  this  point,  we  do  not  find  any  recogniz- 
able difference  in  the  degree  in  which  different  plants  possess  the 
properties  of  organization  and  life.  The  dicotyledones  ana  the  mono- 
cotyledones  are  distinct  natural  groups,  but  it  cannot  be  said,  even  by 
a  metaphor,  that  the  former  are  more  or  less  plants  than  the  latter. 
The  palm-tree  and  the  oak,  the  rose  and  the  tulip,  are  organized  and 
vegetate  in  a  different  manner,  but  certainly  not  m  a  different  degree. 
The  natural  classification  of  vegetables  must  therefore  continue  to  be 
made  without  reference  to  any  s<^ale  or  series;  and  ihe  whole  vegetable 
kingdom  must  form,  as  it  does  in  M.  Comte's  .arrangement,  one  single 
step  or  gradation,  the  lowest  of  all  in  the  series  of  organized  beings, 
scientifieally  constructed  for  the  purpose  of  fiusilitating  the  investiga- 
tion of  the  laws  of  organic  life. 

Although  the  scientific  arrangements  of  organic  nature  afford  as  yet 
the  only  complete  example  of  tJ^e  true  principles  of  rational  classifica- 
tion, wh^er  as  to  the  formation  of  groups  or  of  series,  those  principles 
are  applicable  to  all  cases  in  which  mankind  are  called  upon  to  bring 
the  various  parts  of  any  extensive  subject  into  mental  coordination. 
They  are  as  much  to  the  point  when  objects  are  to  be  classed  for 
purposes  of  art  or  business,  as  for  those  of  science.  The  proper- 
arrangement,  for  example,  of  a  code  of  laws,  depends, upon  the  same 
scientific  conditions  as  the  classifications  in  natural  history ;  nor  could 
there  be  a  better  preparatory  discipline  for  that  important  function, 
than  the  studv  of  the  principles  of  a  natural  arrangement,  not  only  in 
die  abstract,  but  in  their  actual  application  to  the  class  of  phenomena 
ibr  which  they  were  first  elaborated,  and  which  are  still  the  best  school 
fi^r  learning  their  use.  Of  this  the  great  authority  on  codification, 
Bentham,  was  perfectly  aware :  and  his  early  FragmeiU  on  OavemmeiUf 
the  admirable  introduction  to  a  series  of  writings  unequaled  in  their 
peculiar  department,  contains  clear  and  just  views  (as  far  as  they  go) 
on  the  meaning  of  a  natural  arrangement,  such  as  could  scarcely  have 
occurred  to  any  one  who  lived  anterior  to  the  age  of  Linnwus  and 
Bernard  de  jTossiea. 


BOOK  V. 

ON  FALLACIES. 


*  niBor  Mnible  quMl  n'y  a  qu*i  dooter  par  &ntaime,  eC  qn*Q  &*y  a  <pA  din  en  fteAni 
qM  iiotre  nattire  est  infirme ;  que  notre  esprit  est  plein  d'aTeufflement ;  qoH  ftut  ■▼oir  m 
grand  soin  de  se  difayife  de  sea  pr^jofte,  et  autrss  olioses  semblabtoa.  Ila  peBsent  fae  eala 
soffit  poor  ne  plus  se  laiaser  sMuire  k  ses  sens,  et  |Kmr  ne  plos  se  tromper  do  toot.  H  ne 
saffit  pas  de  dire  que  Tesprit  est  foiblSt  il  fact  hii  (aire  sentir  ses  foiblesses.  Ce  n'ett  pas 
eases  de  dire  qull  est  sujet  k  I'erretir,  U  iant  loi  dteounk  en  qnoi  mnaalent  aes 
— KULBBEANcnn,  E§ok§nk§  i»  la  ViriU, 

**  Enare  non  modo  affiimando  et  negando,  sed  etiam  sentiepdo^  tfi  la  taciti 

CQgitatiope  contiiigiL'*— UoBBia,  CmgmiaHo  nm  l^giea,  ch.  ▼. 


CHAPTER  L 

OF  FALLACIEfl  DC  OSNBRAL. 


f  1.  It  is  a  maxim  of  the  schoolmen,  that  **  oontrariortmi  eaden  eat 
Bcientia :"  we  never  really  know  what  a  thing  is,  unless  we  aze  also 
able  to  give  a  sufficient  account  of  its  opposite.  Confennably  to  this 
maxim,  one  considerable  section,  in  most  treatises  on  Logic,  is  devoted 
to  the  subject  of  EaUacies;  and  the  practice  is  too  well  worthy  of 
observance,  to  allow  of  our  depaiting  from  it.  The  philosophy  of  rear 
soning,  to  be  complete,  ought  to  comprise  the  theoiy  of  bad  as  weD  as 
of  ffood  reasoning. 

We  have  endeavored  to  ascertain  the  principles  by  which  the  suffi- 
ciency of  any  proof  can  be  tested,  and  by  which  the  nature  and  amount 
of  evidence  needful  to  prove  any  given  conclusion  can-  be  detetmined 
beforehand.  If  these  principles  Were  adhered  to,  then  although  the 
number  and  value  of  the  truths  ascertained  would  be  lunited  by  the 
opporttmities,  or  by  the  industry,  ingenuity,  and  patience,  of  the  indi- 
vional  inquirer,  at  least  error  would  not  be  embraced  instead  of  truth. 
But  the  general  consent  of  mankind,  founded  upon  all  their  experience, 
vouches  for  their  being  far  indeed  from  even  this  negative  kind  of 
perfection  in  the  employment  of  their  reasoning  powers. 

In  the  conduct  of  Hfe-— in  the  ordinary  business  of  mankind — ^wroM 
infei^ences,  incorrect  interpretations  of  experienlse,  unless  after  much 
culture  of  the  thinking  feculty,  are  absolutely  inevitable :  and  with 
most  people  after  the  m^est  de^e  of  culture  they  ever  attain  (unless 
where  the  events  of  their  daily  life  supply  an  immediate  corrective), 
such  erroneous  inferences  are  as  frequent  if  not  moie  frequent  than 
ooi^fect  iirferences,  correct  interpretations  of  experience.  Even  in  the 
speculadons  to  which  the  highest  intellects  systematically  devoee  them- 
selves, and  in  reference  to  which  the  collective  mind  of  the  scientific 
world  is  always  at  hand  to  aid  the  effi:>rts  and  control  the  aberrations 
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of  individiiak,  it  is  only  fixnn  die  more  perfeet  sdences,  firam  dioBo  of 
which  the  sabject  matter  is  the  least  complicated,  that  opinioiui  not 
reetiDg  upon  a  correct  induction  have  at  length,  generally  speaking, 
been  expelled.  In  the  departments  of  inquiry  relating  to  tne  moie 
complex  phenomena  of  the  universe,  and  especially  those  of  Brhich  the 
subject  is  man,  whether  as  a  moral  and  intellectual,  a  social,  or  even 
as  a  physical  being ;  the  diversity  of  opinions  still  prevalent  among 
instructed  persons,  and  the  equal  confidence  with  which  those  of  the 
most  contrary  ways  of  thinking  cling  to  their  respective  tenets,  are  a 
proof  not  only  that  ri^t  modes  of  philosophising  are  not  yet  generally 
adopted  on  those  subjects,  but  that  wrong  ones  are ;  that  philosophers 
have  not  only  in  general  missed  the  truth,  but  have  often  embraced 
error }  diat  even  tbe  most  cultivated  portion  of  our  species  have  net 
jet  learned  to  abstain  £nom  drawing  conclusions  for  winch  the  evidence 
Id  insufficient 

The  only  complete  safeguard  against  reasomnff  ill,  is  the  habit  of 
reasoning  well ;  familiarity  with  iJoe  prindples  of  correct  reasoning, 
and  pracdee  in  appWing  those  principles.  It  is,  however,  not  unim- 
portant to  consider  what  are  the  most  common  modes  of  bad  leasoninff ; 
oy  what  appearances  the  mind  is  most  likely  to  be  seduced  from  the 
observance  of  true  principles  of  induction ;  what,  in  short,  are  the  most 
coamon  and  most  dangerous  varieties  of  Apparent  Evidence,  wherebv 
men  are  misled  into  opinions^  for  which  tnere  does  not  exist  evi- 
dence reaUy  conclusive. 

A  catalogue  of  the  varieties  of  apparent  evidence  whidi  aie  not  real 
endenoe,  is  an  enumeFation  of  FaBaoies.  Without  sudh  an  ennmera- 
tioa,  therefore,  the  present  woric  would  be  wanting  in  an  sssentiel 
point.  And  while  writen  who  included  in  liheir  theory  of  reasoning 
noiMng^  more  than  ratiooinatiott,  have,  in  consistency  with  thie  limha- 
tion,  confined  dieir  remarks  to  the  fallacies  which  have  their  seat  in 
that  portion  of  the  process  of  investigation ;  we,  who  profess  to  treat 
of  the  whole  process,  most  add  to  our  directions  for  perfecming  it 
rishtly,  warnings  a^nst  performing  it  wrong  in  any  of  itii  purts : 
whether  the  ratiocinative  or  die  experimental  poition  of  it  be  in 
fook,  or  the  fouk  lie  in  dispensing  with  ratiocination  and  induction 
altogether. 


§  2.  In  considering  the  sources  of  unfounded  inference,  it  is  un- 
neoeesary  to  reckon  the  errors  which  arise,  not  fixxn  a  wrong  mediod, 
or  even  from  ignorance  of  the  right  6ne,  but  firom  a  casual  lapse, 
throuffh  hurry  or  inattention,  in  the  application  of  the  true  principles 
of  induction.    Such  errors,  like  the  accidental  mistakes  in  oastmg  up 
a  sum,  do  not  caU  for  philosophical  analysis  or  classification;  meo- 
retical  considerations  can  .throw  no  light  upon  the  means  ef  avoiding 
them.    In  the  present  treatise  our  attention  is  required,  not  to  mere 
inexpertness  in  perfonmng  the  operation  in  the  right  wt^,  (the  only 
remedies  for  which  are  increased  attention  and  more  sedulous  prac- 
tice,)  bat  to  the  modes  of  performing  it  in  a  way  fundamentally 
wrong;  the  conditions  upder  which  the  "human  ndnd  persuades  itself 
that  it  has  sufficient  ^rounds  for  a  conclusion  which  it  has  not  arrived 
at  by  any  of  the  legitimate  methods  of  induction— which  it  has  not, 
even  carelessly  or  overfaasdly,  endeavored  to  test  by  these  legitimate 
methods. 

3L 
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§  3.  There  is  another  hranch  of  what  may  be  called  the  Philosophy 
of  Error,  which  must  be  mentioned  here,  though  only  to  be  excluded 
from  our  subject.  The  sources  of  erroneous  opinions  are  two-fold, 
moral  and  intellectuaL  Of  these,  the  moral  do  not  fall  within  the  com- 
pass of  this  work.  They  may  be  classed  under  two  general  heads ; 
Indifference  to  the  attainment  of  truth,  and  Bias :  of  which  last  the 
most  common  case  is  that  in  which  we  are  biased  by  our  wishes ;  but 
the  liability  is  almost  as  great  to  the  undue  adoption  of  a  conclusion 
which  is  disagreeable  to  us  as  of  one  which  is  agreeable,  if  it  be  of  a 
nature  to  bring  into  action  any  of  the  stronger  passions.  Peisons  of 
timid  character  are  the  more  predisposed  to  believe  any  statement,  the 
more  it  is  calculated  to  alarm  them.  Indeed,  it  is  a  psycholo^cal  law, 
dedudble  from  the  most  general  laws  of  the  mental  constitution  ot 
man,  that  any  strong  passion  rendeis  us  credulous  as  to  the  existence 
of  objects  suitable  to  excite  it.  • 

But  the  moral  causes  of  our  opinions,  though  real  and  most  poweifbl, 
are  but  remote  causes :  they  do  not  act  immediately,  but  by  means  ot 
the  intellectual  causes ;  to  which  they  bear  the  same  relation  that  the 
circumstances  called,  in  the  theory  of  medicine,  predisposing  causes, 
bear  to  exciting  causes.  Indifference  to  truth  cannot,  in  and  by  itself^ 
produce  erroneous  belief;  it  operates  by  preventing  the  mind  from 
collecting  the  proper  evidences,  or  from  applying  to  them  the  test  of  a 
legitimate  and  rund  induction ;  by  which  omission  it  is  exposed  umno- 
tected  to  the  influence  of  any  species  of  apparent  eviaenoe  which 
occurs  spontaneously,  or  which  is  elicited  by  that  smaller  quantity  of 
trouble  which  the  mind  may  be  not  un^rilling  to  take.  As  httle  is 
Bias  a  direct  source  of  wrong  conclusions.  We  cannot  believe  a 
propoeitian  only  by  wishinir,  or  only  by  dreading,  to  believe  it.  The 
most  violent  inclination  to  mid  a  set  of  propositions  true  will  not  enable 
the  weakest  of  mankind  to  believe  them  without  a  vestige  of  intel- 
lectual grounds,  without  any,  even  apparent,  evidence.  It  can  only 
act  indirectly,  by  placing  the  intellectual  grounds  of  belief  in  an  in- 
complete or  distorted  shape  before  his  eyes.  It  makes  him  shrink 
from  the  irksome  labor  of  a  rigorous  induction,  when  he  has  a  mis- 

fiving  that  its  result  may  be  disagreeable ;  and  in  such  examination  as 
e  does  institute,  it  makes  him  exert  that  which  it  in  a  certain  meaAure 
voluntary,  his  attention,  unfrirly,  giving  a  larser  share  of  it  to  the 
evidence  which  seems  frivorable  to  the  desired  conclusion,  a  smaller 
to  that  which  seems  unfavorable.    And  the  like  when  the  bias  arises 
not  from  desire  but  fear.    Although  a  person  afraid  of  ghosts  believes 
that  he  has  seen  one  on  evidence  wonaerfuUy  inadequate,  he  does  not 
believe  it  altogether  without  evidence ;  he  has  perceived  some  unusual 
appearance,  while  passing  through  a  church-yard :  he  saw  aomediing 
start  up  near  a  ^ve,  which  locHied  white  in  the  moonshine.     Thus 
every  erroneous  inference,  though  originating  in  moral  causes,  involves 
the  intellectual  operation  of  admitting  insufficient  evidence  as  sufficient ; 
and  whoever  was  on  his  guard  against  all  kinds  of  inconclusive  evidence 
which  can  be  mistaken  for  condusive,  would  be  in  no  danger  of  being 
led  into  error  even  by  the  strcmgest  bias.     There  have  been  minds  so 
strongly  fortified  on  the  intellectuid  side,  that  they  emdd  not  blind 
themselves  to  the  light  of  truth,  however  really  desirous  of  doing  so  ; 
they  could  not,  with  all  the  inclination  in  the  world,  pass  off  upon 
themselves  bad  arguments  for  good  ones.    If  the  sophistry  of  the  in- 
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teHect  could  be  rendered  impoflsible,  that  of  die  feelings,  liavmg  no 
instrument  to  woHl  with,  would  be  powerless.  A  comprehensive 
classification  of  all  those  thing^s  which,  not  being  evidence,  are  liable 
to  appear  such  to  the  understanding,  will,  therefore,  include  all  errors 
of  judgment  arising  firom  moral  causes,  to  the  exclusion  only  of  errors 
of  practice  committed  against  better  knowledge. 

To  examine,  then,  the  various  kinds  of  apparent  evidence  which  are 
not  evidence  at  all,  and  of  apparently  conclusive  evidence  which  do  not 
reaUy  amount  to  conclusiveness,  is  ihe  object  of  that  part  of  our  inquiry 
into  which  we  are  about  to  enter. 

The  subject  ia  not  beyond  the  compass  of  classification  and  compre- 
hensive survey.  The  Uiings,  indeed,  which  are  not  evidence  of  any 
nven  conclusion,  are  manifestly  endless,  and  this  negative  property, 
having  no  dependence  upon  any  positive  ones,  cannot  be  maoe  the 
groundwork  of  a  real  classification.  But  the  thinfl;s  which,  not  being 
evidence,  are  susceptible  of  being  mistaken  for  it,  are  capable  of  a 
daasificadon  having  refisrence  to  the  positive  property  which  they 
possess,  of  mpearing  to  be  evidence.  We  n^ay  arrange  them,  at  our 
choice,  on  either  of  two  principles ;  according  to'the  cause  which  midLes 
them  mpear  evidence,  not  being  so ;  or  accordins'  to  the  particulai' 
kind  of  evidence  which  they  simulate.  The  Classification  of  Fallacies 
which  will  be  attemped  in  the  ensuing  chapter,  is  founded  upon  these 

jointly. 


CHAPTER  IL 

CLASSIFICATION  OF  FALLACIES. 


§  1.  In  attempting  to  establish  certain  seneral  distinctions  which  shall 
mark  out  firom  one  another  the  various  kinds  of  Fallacious  Evidence, 
"we  propose  to  ourselves  an  altogether  different  aim  from  that  of  sev- 
eral eminent  thinkers,  who  have  given,  under  the  name  of  Political  or 
odier  Fallacies,  a  mere  enumeration  of  a  certain  number  of  erroneous 
opinions;  fiJse  general  propositions  which  happen  to  be  ofi»n  met  with; 
loci  communes  of  bad  arguments  on  some  particular  subject.  Logic  is 
not  concemed  with  the  false  opinions  wbicn  men  happen  to  entertain, 
but  with  the  manner  in  which  tney  come  to  entertain  them.  The  ques- 
tion for  us  is  not,  what  facts  men  have  at  any  tim^  erroneously  supposed 
to  be  proof  ofcertain  other  facts,  but  what  property  in  the  nets  it  was 
which  led  them  to  this  mistaken  supposition. 

When  a  fact  is  .supposed,  although  incorrectly,  to  be  evidentiary  of, 
or  a  mark  of^  some  other  fact,  there  must  be  a  cause  of  the  error;  the 
snpposed  evidentiary  fact  must  be  connected  in  some  particular  manner 
-with  the  Cact  of  which  it  is  deemed  evidentiary,  must  stand  in  some 
particular  relation  to  it,  without  which  relation  it  would  not  be  regarded 
in  that  light.  The  relation  may  either  be  one  resulting  firom  the  simple 
contemplation  of  the  two  &cts  side  by  side  with  one  another,  or  it  may 
depend  upon  some  process  of  our  own  mind,  bv  which  a  previous  asso- 
ciation has  been  established  between  them,  oome  peculiarity  of  rela- 
doUy  however,  there  must  be ;  the  fact  which  can,  even  by  the  wildest 
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^hemtaan,  be  suppoBed  to  prove  onodier  fret,  most  stand  in  aome 
mecial  poehion  widi  regard  to  it;  and  if  we  could  ascertain  and  define 
tnat  special  poBidon^  we  should  perceive  the  origin  of  the  error. 

We  cannot  regard  one  fact  as  evidentiary  of  another  nndess  we 
believe  diat  the  two  are  always,  or  in  the  majoxity  of  cases,  conjoined. 
If  we  believe  A  to  be  evidentiary  of  B,  if  wben  we  see  A  we  are 
inclined  to  kfer  B  fitnn  it,  the  reason  is  becanse  we  believe  that  where- 
ever  A  is^  B  also  either  always  or  for  the  most  part  exists,  cither  as  an 
antecedent,  a  consequent,  or  a  concomitant.  Jxvrhea.  we  see  A  we  are 
inclined  not  to  expect  B,  if  we  believe  A  to  be  evidentiazy  of  the  absence 
of  B,  it  is  because  we  believe  that  where  A  is,  B  either  is  never,  or  at 
least  seldom,  found.  Erroneous  conclusions,  in  shorty  no  less  than 
correct  conclusions,  have  an  invariable  relation  to  a  general  formula, 
either  expressed  or  tacitly  implied.  When  we  infer  some  fact  from 
some  other  foot  which  does  not  really  prove  it,  we  either  have  admitted, 
or  if  we  maintained  consistency,  ought  to  admit,  some  groundless  gen- 
eral proposition  re^»ecting  the  conjunction  of  the  two  phenomena. 

For  every  property,  therefore,  in  &cts,  or  in  our  mode  of  considmring 
facts,  which  leaas  us  to  believe  that  they  are  habitually  oonjoined  when 
they  are  not,  or  that  they  are  not  when  in  reality  they  are,  there  is  a 
corresponding  land  of  FaUacY ;  and  an  enumeration  of  Fallacies  would 
consist  in  a  specification  of  those  propeitieB  in  fiicts,  and  diose  pecu- 
liarities in  our  mode  of  considering  them,  which  give  rise  to  this  erra- 
neous  opinion. 

§  2.  To  begin,  then ;  the  supposed  connexion,  or  repugnance,  between 
the  two  fiictB,  may  either  be  a  conclusion  fix>m  evidence  fthat  is,  firom 
some  other  proposition  or  propositions)  or  may  be  admitted  without 
any  such  ground;  admitted, as  the  phrase  is,  on  its  own  evidence :  em- 
braced as  self-evident^  as  an  axiomatic  truth.  This  gives  rise  to  the  first 
great  distinction,  that  between  Fallacies  of  Inference,  and  Fallacies  of 
Simple  Inspection.  In  the  latter  division  must  be  included  not  only 
all  cases  in  which  a  proposition  is  believed  and  held  for  true,  literally 
without  any  extrinsic  evidence,  either  of  specific  experience  or  general 
reasoning ;  but  those  more  frequent  cases  in  which  simple  inspection 
creates  a  pretumpHon  in  favor  m  a  proposition;  not  sufficient  for  belief 
h>ut  sufficient  to  cause  the  strict  principles  of  a  regular  induction  to  be 
dispensed  with,  and  creating  a  predisposition  to  believe  it  on  trvidenoe 
which  would  be  seen  to  be  insiu5cient  if  no  such  presumption  existed. 
This  class,  comprehending  the  whole  of  what  may  be  termed  Nntoral 
Prejudices,  and  which  I  shall  call  indiscriminately  FallacieB  of  Simple 
Inspection  or  Fallacies  d  priori^  shall  be  placed  at  the  head  of  our  liar. 

Fallacies  of  Inference,  or  erroneous  condusioos  from  supposed 
evidence,  inust  be  subdivided  according  to  the  nature  of  the  tnpparent 
evidence  from  which  the  conclusions  are  drawn ;  or  (what  is  the  same 
thing,)  according  to  the  particular  kind  of  sound  Cffgument  which  the 
fallacy  in  question  simulates.  But  there  is  a  distinction  to  be  first 
drawn,  which  does  not  answer  to  any  of  the  divisions  of  sound  aign* 
ments,  but  arises  out  of  the  nature  of  bad  ones.  We  maty  know 
exactly  what  our  evidence  is,  and  yet  draw  a  false  conclusion  'from  it; 
we  may  conceive  precisely  wimt  our  premisses  are,  what  alleged  mat- 
ters of  fact,  or  general  principles,  are  the  foundation  of  our  iiSerence; 
and  yet,  because  the  premisses  are  false,  or  because  we  have  inferred. 
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from  them  what  thej  will  not  anpporty  oar  oanokflios  may  be  erro- 
neoufl.  But  a  ease,  perhaps  eyan  more  firaquent,  ia  thaJK  in  which 
the  enror  ariaea  firom  not  conceiying  our  premiaaea  with  due  deamesa, 
that  ia,  (aa  ahown  in  the  praceding  book,*)  with  due  fixity :  formine 
one  conception  of  our  evidence  when  we  collect  or  receive  it,  and 
aiKither  when  we  make  use  of  it ;  or  unadnrisedly  and  in  general  un- 
cooacioualj  subadtuthi^,  aa  we  prooeed,  different'  pvemiasea  in  the 
place  of  tboae  with  v^ch  we  set  out,  or  a  different  concktaion  for  that 
which  we  undertook  to  prove.  Thia  givea  exiatenee  to  a  claaa  of  fal> 
laciaa  which  may  be  juatly  termed  FaUaciea  of  Confiiaion ;  compre- 
hending, among  othen,  all  those  which  have  their  aoarce  in  language, 
whether  arising  from  the  vagueness  or  ambiguity  of  our  terma»  or  from 
caaual  aasociations  with  them. 

When  the  fallacy  ia  not  one  of  Confuaion,  that  »,  yfkeiL  the  propo- 
ntion  believed,  and  the  evidence  on  v^iich  it  ia  believed,  are  steeoily 
^iprehended  and  nnambiguoualy  ezpressedf  diere  remain  to  be  made 
two  cross  divisions,  ^ving  rise  to  four  chssea  The  A^aseat  Evidence 
may  be  either  particular  facta,,  or  fbregaam  generalizaliooB ;  that  is, 
die  process  may  simulate  either  simple  Indnction,  ok  Deduction :  and 
agam,  the  evidence,  whether  constating  of  facta  or  general  propoaitionSf 
may  be  falae  in  itael(  or,  beinff  true,  may  fail  to  bear  out  the  conclu- 
aion  attempted  to  be  founded  upon  it.  Thia  gives  us,  first.  Fallacies 
of  Induction  and  Fallacies  of  Deduction,  and  then  a  subdivision  of 
each  of  these,  according  as  the  aupposed  evidence  is  fhlse,  or  true  but 
inconclusive. 

Fallacies  of  Induction^  where  the  facts  upcm  which  the  induction 
proceeds  are  erroneous,  may  be  termed  Fallacies  of  Observation.  The 
term  is  not  strictly  accurate,  or  rather,  not  accurately  coextensive  with 
the  class  of  fallacies  which  I  propose  to  designate  by  it  Induction  is 
not  always  grounded  upon  facts  immediately  obaen^sd,  but  aometimea 
upon  facta  inferred :  ana  when  theae  last  axe  erroneoua,  the  error  is  not, 
in  the  literal  sense  of  the  term,  an  instance  of  bad  obaervation,  but  of 
bad  inforence.  It  will  be  convenient,  however,  to  make  only  one  olasa 
of  all  the  inductiona  of  which  the  error  liea  in  not  aufficien^  aacer- 
tainiag  the  facts  on  which  the  theory  ia  grounded;  whethw  the  cause 
of  foalure  be  mal-observatioa,  or  simple  non*observation,  and  whether 
the  mal-obaervation  be  direct,  or  by  meana  of  intermediate  maxl^ 
which  do  not  prove  what  they  are  anppoaed  to  prove.  And  in  the 
abaeace  of  any  comprehenaive  term  to  denote  the  aacertainment,  by 
whatever  meana,  of  the  focta  on  which  an  induction  ia  grounded,  I  wiD 
▼enture  to  retain  for  this  class  of  fallacies,  under  the  eapYanation  already 
givea,  the  tide.  Fallacies  of  Observatiott. 

The  other  class  of  inductive  follaciea,  in  which  the  facta  are  correct, 
bat  the  conchuion  not  warranted  by  them,  are  properly  denominated 
VaUadea  of  Generalisation:  and  tnoae,  again,  nil  mto  variooa  aubor* 
dinato  classes,  or  natural  groups,  some  of  wlidch  will  be  enumerated 
ia  their  proper  place. 

When  we  now  turn  to  Fallaciea  of  Deduction,  namely,  those  modea 
o#  incorrect  argumentation  in  which  the  premisses,  or  some  of  them,  are 
general  nvopositioaa,  and  the  argument  a  ratiocination;  we  may  of 
eoiunse  subdivide  dieae  also  into  two  apeciea»  similar  to  the  two  preced- 
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ing,  namely,  those  ivliich  proceed  on  fabe  premiBaes,  and  those  of 
which  the  premisBeB,  though  true,  do  not  support  the  conclusion.  But 
of  these  species,  the  first  must  necessarily  fall  within  some  one  of  the 
heads  already  enumerated.  For  the  error  must  be  either  in  those 
•premisses  which  are  general  propositions,  or  in  those  whiclk  assert 
mdividual  facts.  In  the  former  case  it  is  an  Inductive  Fallacy,  of  one 
or  the  other  class;  in  the  latter  it  is  a  Fallacy  of  Observation:  unless, 
in  either  case,  the  erroneous  premiss  has  been  assumed  on  simple 
inspection,  in  whidi  case  the  fallacy  is  a  priori.  Or,  finally,  the  prem- 
isses, of  whichever  kind  they  are,  may  never  have  been  conceived  in 
so  distinct  a  manner  as  to  produce  any  clear  consciousness  by  what 
means  they  were  arrived  at ;  as  in  the  case  of  what  is  called  reasoning 
in  a  circle :  and  then  the  fallacy  is.  of  Confusion. 

There  remains,  therefore^  as  the  only  class  of  fallacies  having  prop- 
erly their  seat  in^  deduction,  those  in  which  the  premisses  €ji  the  ratio- 
cination do  not  bear  out  its  conclusion ;  the  various  cases,  in  short, 
of  vicious  argumentation,  provided  against  by  the  rules  of  the  syllogism. 
We  shall  call  these.  Fallacies  of  Ratiocination. 

We  have  thus  five  distinguishable  classes  of  fallacy,  which  may  be 
expressed  in  the  following  synoptic  table : — 

'of  Simple  inipectioa  1.  FaUadfls^flnort. 

^  InductiTe  ( 2.  FalltMuet  ofObaonation. 

/'from  evidence  I  Fallacies  <  3.  Fallaciee  of  GeneialixadoiL 
distinctly  con-  { 

F.U«te(  cei»«d  ^D»*;^|4.F.lJKie.ofIUUocin.tk». 

I  from  evidence  I 

1     indistinctly    >     ...     6.  Fallacies  of  CoDAisiaD. 
.  of  IhliBienceJL    conceivea      j 

^ 

§  3.  We  must  not,  however,  expect  to  find  that  men's  actual  errors 
always,  or  even  commonly,  fall  so  unmistakably  under  some  one  of 
these  classes,  as  to  be  incapable  of  being  referred  to  any  odier.  Erro- 
neous arguments  do  not  aamit  of  such  a  sharply  cut  division  as  vaHd 
arguments  do.  An  argument  fully  stated,  with  all  its  steps  distinctly 
set  out,  in  language  not  susceptible  of  misunderstanding,  must,  if  it  be 
erroneous,  be  so  m  some  one,  and  one  only,  of  these  five  modes;  or 
indeed  of  the  first  fi>ur,  since  the  fifth,  on  such  a  supposition,  would 
vanish.  But  it  is  not  in  the  nature  of  bad  reasoning  to  express  itself 
thus  unambiguously.  When  a  sophist,  whether  he  is  imposing  upon 
himself  or  attempting  to  imjpose  upon  others,  can  be  constramed  to 
throw  his  sophistry  into  so  diistinct  a  form,  it  needs,  in  a  large  propor- 
tion of  cases,  no  further  exposure. 

In  all  arguments,  everywhere  but  in  the  schools,  some  of  the  links 
are  suppressed  ;  a/oriiori  when  the  arguer  either  intends  to  deceive, 
or  is  a  lame  and  inexpert  thinker,  little  accustomed  to  bring  his  rea- 
soning processes  to  any  test :  and  it  is  in  those  steps  of  the  reasoning 
which  are  made  in  this  tacit  and  half- conscious,  or  even  wholly  uncon- 
scious manner,  that  the  error  oftenest  lurks.  In  order  to  detect  the 
fallacy,  the  proposition  thus  silently  assumed  must  be  supplied ;  but  the 
ressoner,  most  likely,  has  never  really  asked  himself  what  he  was  as- 
suming :  his  confuter,  if  unable  to  extort  it  from  him  by  the  Socratic 
mode  of  interrogation,  must  himself  judge  what  the  suppressed  premiss 
ought  to  be  in  order  to  support  the  conclusion.  And  hence,  in  the 
words  of  Archbishop  Whatelyi  **  it  must  be  often  a  matter  (XTdoutyt,  or 
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rather  of  arbitrary  choice,  not  only  to  which  genus  each  kind  of  fallacy 
should  be  referred,  but  even  to  whidh  kind,  to  refer  any  one  individmal 
fallacy ;  for  since,  in  any  course  of  argument,  one  premiss  is  usually 
suppressed,  it  frequently  happens  in  the  case  of  a  fallacy,  that  the  hear- 
ers arS  left  to  the  alternative  of  supplying  either  a  premiss  which  is  not 
true,  or  dse,  one  which  does  not  prove  uie  conclusion :  e.  g,,  if  a  man 
expatiates  on  the  distress  of  the  country,  and  thence  argues  that  the 
government  is  tyrannical,  we  must  suppose  him  to .  assume  either  that 
'every  distressed  country  is  under  a  tyranny,'  which  is  a  manifest 
&lsehood,  or,  merely  that '  every  country  under  a  tyranny  is  distressed,' 
which,  however  true,  proves  nothing,  the  middle  term  being  undis- 
tributed." The  former  would  be  ranked,  in  our  distribution,  among 
&llacies  of  greneralization,  the  latter  among  those  of  ratiecination. 
"  Which  are  we  to  suppose  the  speaker  meant  us  to  understand  1 
Surely"  (if  he  understood  himself)  'Must  whichever  eadh  of  his  hearers 
might  happen  to  prefer:  some  might  assent  to*. the  false  premiss; 
others  allow  the  unsound  syllogism." 

Almost  all  &Uacies,  therefore,  might  in  strictness  be  brought  under 
our  fifkh  class.  Fallacies  of  Confusion.  A  fiJlacy  can  seldom  be  abso- 
lutely referred  to  any  of  the  other  classes ;  we  can  oflly  say,  that  if  all 
the  links  were  filled  up  which  should  be  capable  of  beinff  si^plied  in 
a  valid  argument,  it  would  either  stand  thus  (forming  a  fallacy  of  one 
class),  or  uius  (a  ftllacy  of  another) ;  or  at  furthest  we  may  say,  that 
the  conclusioa  is  most  likdy  to  have  originated  in  a  fallacy  of  such 
and  such  a  class.  Thus  in  Archbishop  Whatel^'s  illustration,  the 
error  committed  may  be  traced  with  most  probability  to  a  fidlaoy  of 

Seneralization ;  that  of  mistaking  an  uncertain  mark,  or  piece  of  evi- 
ence  for  a  certain  one ;  conclu<ung  from  an  effect  to  some  one  of  its 
possible  causes,  when  there  are  others  which  would  have  been  equally 
capable  of  producing  it. 

Yet,  though  the  five  classes  run  into  each  other,  and  a  particular 
error  often  seems  to  be  arbitrarily  assigned  to  one  of  them  rather  than 
to  any  of  the  rest,  there  is  considerable  use  in  so  distinguishing  them. 
We  shall  find  it  convenient  .to  set  apart,  as  Fallacies  of  Confusion, 
those  of  which  confusion  is  the  most  obvious  characteristic ;  in  which 
no  other  cause  can  be  assigned  for  the  mistake  committed,  than  neg* 
lect  or  inability  to  state  the  question  properly,  and  to  apprehend  the 
evidence  with  definiteness  and  precision.  In  the  remaining  four 
classes  I  shall  place  not  only  the  comparatively  few  cases  in  which  the 
evidence  is  clearly  seen  to  be  what  it  is,  and  yet  a  wrong  conclusion 
drawn  from  it,  but  also  those  in  which,  although  there  be  cpnfusion, 
the  conflision  is  not  the  sole  cause  of  the  error,  but  there  is  some 
shadow  of  a  ground  for  it  in  the  nature  of  the  evidence  itself  And  in 
distributing  uese  cases  of  partial  confusion  among  the  four  classes,  I 
shall,  when  there  can  be  anv  hesitation  as  to  the  precise  seat  of  the 
£tllacy,  suppose  it  to  be  in  that  part  of  the  process  m  which  from  the 
nature  of  Uie  case,  and  the  known  infirmities  of  the  human  mind,  an 
error  would  in  the  particular  circumstances  be  the  most  probable. 

After  these  observations  we  shall  "proceed^  without  further  pream- 
ble,  to  consider  the  five  classes  in  their  order. 
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CHAPTER  IIL 

FALLACIES  OF  BIHPLE  TSefECTlGSi  OB  Jl  PRtORt  FALLACIES. 

§  1.  Thb  tribe  of  errors  of  which  we  are  to  treat  in  the  first  instance, 
are  those  in  whieh  no  actual  inference  takes  pUice  at  all ;  the  ftoposu 
tion  (it  cannot  in  such  cases  be  called  a  conclusion)  being  embraced, 
not  as  prored,  hot  as  requiring  no  proof;  as  a  self-evident  truth ;  or 
else  as  having  such  intrinsic  verisimilitudey  thtt  external  evidence  not 
in  itself  amounting  to  proof,,  is  sufficient  in  aid  of  the  antecedent  pre* 
sumption. 

An  attempt  to  treat  this  saAiject  comprehensivelj  would  be  a  trans- 
gression of  me  bounds  prescribed  to  this  woxic,  since  it  would  necessi* 
mte  the  inquiry  whidb^  more  than  any  other,  is  the  grand  question  of 
transcendental  metaphysics,  viz.,  What  are  the  propositions  v?faich  may 
reasonably  be  received  without  proof  1  That  there  must  be  some  such 
prepositions  all  are  agreed,  since  there  cannot  be  an  infinite  series  of 
proof,  a  chain  suspended  firom  nothing.  But  to  determine  what  these 
propositions  are,  is  the  opu$  moffnmm  of  the  hieher  mental  philosophy. 
Two  principal  divisions  of  opmion  on  the  sinyect  have  aivided  die 
schools  of  philosophy  firom  its  first  dawn.  The  one  recognizes  no 
iddmate  premisses  but  the  ftcts  of  our  subjective  eensciouBness ;  our 
sensations,  emotions,  intellectual  states  of  mmd,  and  volitions.  Tliese, 
and  whatever  by  the  strict  rules  of  Induction  can  be  derived  fitnn  these, 
it  is  possible,  according  to  this  theory,  fin*  us  to  know ;  of  all  else  we 
must  remain  in  ignorance.  The  opposite  school  bold  that  there  are  other 
existences  suggested  indeed  to  our  minds  by  these  subjective  phenom- 
ena, but  not  inferrible  from  them,  by  any  process  either  of  deduction 
or  of  induction ;  which,  however,  we  must  by  the  constitution  of  our 
mental  nature,  recognize  as  realities ;  and  realities,  too,  of  a  higher 
order  than  the  phenomena  of  our  ccmsciousness,  being  the  efficient 
causes  and  necessary  substrata  of  all  Phenomena.  Among  these  en- 
tities they  reckon  Substances,  whedier  matter  or  spirit;  from  the 
dust  under  our  feet  to  the  soul,  and  fi'om  that  to  the  Deity.  All  these 
according  to  them  are  preternatural  or  supernatural  beings,  having  no 
likeness  m  experience^  although  experience  is  entirely  a  manifestation 
of  their  agency.  Their  existence,  together  With  more  or  less  of  the 
laws  to  which  they  <sonferm  in  their  operations,  are,  on  diis  theory, 
apprehended  and  recognized  as  real  by  the  mind  itself,,  intuitively : 
experience  (whether  in  the  form  of  sensation,  or  of  mental  feeling) 
having  no  other  part  in  the  matter  than  as  aiTording  a  multitude  of  fiicts, 
which  are  consistent  wHh  these  necesssry  postulates  of  reason,  and 
which  are  explained  and  accounted  for  by  them. 

As  it  is  foreign  to  the  purpose  of  the  present  treatise  to  determine 
en  which  side  the  truth  lies  as  between  these  theories,  we  are  pre- 
cluded fi'om  inqu^ng  into  die  existence,  or  defining  the  extent  and 
limits,  of  knowledge  aprwri,  and  from  characterizing  the  kind  <^  cor- 
rect assumption  (if  any  such  there  be),  vHdch  the  fiwacy  of  incorrect 
assumption,  now  under  consideration,  simulates.  Yet  since  it  is  allowed 
on  boUi  sides  that  such  assumptions  are  occasionally  made  improperly^  4 
we  may  find  it  practicable,  without  entering  into  die  ultimate  meta* 
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plqrneal  gprouncb  of  the  discunidii,  to  itBte  tome  speeoktrre  propofli* 
Qons,  and  suggest  some  praodcsl  csudons  (not  absolutely  inconsisteiit 
with  either  view  of  the  philosophical  quesdoa)  respecting  the  forms  in 
which  such  uBwvrrantea  assumptions  hre  most  Hlmy  to  be  made. 

§  2.  In  the  cases  in  whtch,  according  Co  the  philosophers  of  the  ont(^ 
logical  sohooly  the  mind  apprehends,  by  intidtian,  things,  and  the  laws 
of  thmgs,  not  cognisable  bv  oor  sensitiye  fteuky ;  those  intnitire,  or 
Boppoaed  intuitive,  perorations  are  undistinguidhable  from  what  the 
opposite  school  are.accostomed  to  call  ideas  m  the  mind.  When  they 
themselves  say  that  they  perceive  the  things  by  an  immediate  act  of 
a  fiiculty  giTen  for  that  purpose  at  their  creation,  it  would  be  said  of 
them  by  £eir  opponents  liiat  they  find  an  idea  or  conception  in  their 
own  mmds,  and  from  the  idea  or  conception  infer  the  existence  of 
a  corresponding  objective  reality.  Nor  would  this  be  an  unfair  state* 
ment,  but  a  mere  version  into  odme  words  of  the  account  given  by 
thenuielves;  Kid  one  to  which  the  more  dear-sigfated  of  thm  might, 
and  generally  do,  without  hesitadon  subscribe.  Since,  therefore,  in  the 
cases  which  lay  the  stixmgest  claim  to  be  examples  of  knowledge  d 
priori^  the  ndnd  proceeds  from  the  idea  of  a  thing  to  t^e  realky  of  the 
dnng  itself,  we  cannot  be  smpiisud  by  finding  that  illicit  assumptions 
a  priori^  consist  in  doing  the  same  diing  erroneously :  in  mistaking 
subjective  facts  finr  objective,  laws  of  the  percipient  mind  for  laws  <^ 
the  perceived  oliject,  properties  of  the  ideas  or  conceptions  fi>r  prop* 
OEties  of  the  tfaingB  conceived. 

Accordingly,  a  large  proportion  of  the  erroneous  dnnking  which  exists 
in  the  world  proce^ls  upon  a  tacit  assumption,  that  the  same  order 
most  obtain  among  the  objects  in  nature  which  obtains  among  our 
ideas  of  them.  That  if  we  always  think  of  two  things  together,  the 
two  things  must  always  exist  together.  That  if  one  thing  makes  us 
think  of  another  as  preceding  or  fi^Uowing  it,  that  other  must  precede 
it  or  follow  it  in  actual  fact.  And  convenely,  that  when  we  cannot 
eonceive  two  things  together  they  cannot  exist  together  and  that  their 
combination  may,  without  fbrther.  evidence,  be  rejected  frrom  the  list 
of  possible  occurrences. 

I*ew  peisons,  I  am  inclined  to  think,  have  reflected  upon  the  great 
extent  to  which  this  Allac;f  has  prevailed,  and  prevails,  in  the  actual 
beliefii  and  actions  of  mankind.  For  a  first  illustration  of  it,  we  may 
refer  to  a  large  class  of  popular  snsperstitions.  If  any  one  will 
4ntwq»"«  in  what  circumstance  most  of  those  things  agree,  which  in 
diflEerent  ages  and  by  di&rent  portions  of  the  human  race  have  been 
considered  as  omens  or  prognostics  of  some  interesting  event,  whether 
calamitous  or  fortunate ;  he  will  find  them  very  generally  characterixed 
by  this  peculiarity,  that  they  cause  the  mind  to  ikink  of  that,  of  which 
they  are  therefore  supposed  to  forebode  the  actual  occurrence.  "  Talk 
of  the  devil,  and  he  will  appear,"  has  passed  into  a  proverb.  Talk  of 
the  devil,  that  is,  raise  the  idea,  and  the  reality  will  follow.  In  times 
when  the  appearance  of  that  personaffe  in  a  visible  form  was  thought 
to  be  no  uncommon  occurrence,  it  has  doubtless  often  happened  toper> 
eons  of  vivid  imagination  and  susceptible  nerves,  that  talking  ot  the 
devil  has  caused  uem  to  foncy  they  saw  him ;  as,  even  in  our  incred** 
ulous  days,  listening  to  ghost  stories  predisposes  us  to  see  ghosts: 
and  thus,  as  a  prop  to  the  d  priori  fallacy,  tbere  might  come  to  be 
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added  an  auxiliary  ftllacj  of  mal-obaervation,  widi  one  of  ftlse  genera- 
lization grounded  upon  it.  Fallacies  of  difierent  ordera  often  herd  or 
cluster  together  in  this  fashion.  But  the  origin  of  the  superstition  is 
evidently  that  which  we  have  assigned.  In  like  manner  it  has  been 
universfdly  considered  unlucky  to  speak  of  misfortune.  The  day  on 
which  any  calamity  happened  has  been  considered  an  unfortunate  day, 
and  there  has  been  a  feeling  ererywhere,  and  in  some  nations  a 
religious  obligation,  against  transacting  any  important  business  on 
that  day.  For  on  such  a  day  our  thoughts  are  likely  to  be  of  misfiyr- 
tune.  For  a  similar  reason,  any  untoward  occurrence  in  commencing 
an  undertaking  has  been  considered  ominous  of  failure ;  and  often, 
doubtless,  has  really  contributed  to  it,  by  putting  the  persons  eng^;ed 
in  the  enterprise  more  or  less  out  of  spirits :  but  the  belief  has  equally 
prevailed  where  the  disagreeable  circumstance  was,  independently  of 
superstition,  too  insignificant  to  depress  the  spirits  by  any  influence  of 
its  own.  All  know  uie  story  of  Caesar's  accidentally  stumbling  in  the 
act  of  landing  on  the  African  coast ;  and  the  presence  of  mind  with 
which  he  converted  the  direfhl  presi^ze  into  a  favorable  one  by  ex- 
claiming, "Africa,  I  embrace  thee  !*'  Such  omens,  it  is  true,  were  of- 
ten conceived  as  warnings  of  the  future,  given  by  a  friendly  or  a  hostile 
deity :  but  this  very  superstition  grew  out  of  a  preexisting  tendency ; 
the  god  was  supposed  to  send,  as  an  indication  of  vrhat  was  to  come, 
something  which  men  were  aheady  inclined  to  consider  in  that  light 
So  in  the  case  of  lucky  or  unlucky  names.  Herodotus  teEs  how  the 
Grreeks,  on  the  way  to  Mycale,  were  encouraged  in  their  enterprise  by 
the  arrival  of  a  deputation  from  Samoa,  one  of  the  members  of  which 
was  named  Hegesistratus,  the  leader  of  armies. 

Cases  may  be  pointed  out  in  which  something  which  could  have  no 
real  effect  but  to  make  persons  think  of  misfoitune,  was  regarded  not 
merely  as  a  prognostic  but  as  something  approaching  to  an  actual 
cause  of  it.     The  kv^vfitu  of  the  Greeks,  voAfaveU  linguu,  or  btma 
verba  qu€Uo^  of  the  Romans,  evince  the  care  with  which  they  endeav- 
ored to  repress  the  utterance  of  any  word  expressive  or  suggestive 
of  ill  fortune  ;  not  from  notions  of  .delicate  politeness,  to  which  their 
general  mode  of  conduct  and  feeling  had  veiy  little  reference,  but  from 
bond  ^fide  alarm  lest  the  event  so  suggested  to  the  imagination  should  in 
fact  occur.     Some  vestige  of  a  similar  superstition  has  been  known  to 
exist  among  uneducated  persons  even  in  our  own  day :  it  is  thought  an 
unchristian  thing  to  talk  of,  or  suppose,  the  death  of  any  person  while 
he  is  alive.   It  is  known  how  .careful  the  Romans  were  to  avoid,  by  an 
indirect  mode  of  speech,  the  utterance  of  any  word  directly  expresaiTe 
of  death  or  other  calamity :  how  instead  of  mortuns  eat  thev  said  vixit ; 
and  "  be  the  event  fortunate  or  otherwise**  instead  of  aaverse.     The 
name  Maleventum,  of  which  Salmasius  so  sagaciously  detected  the 
Thessalian  origin  {MaXoei^,  MaXoevro^),  they  <£anged  mto  the  highly 
propitious  denomination,  Beneventum;    and  Epidamnus,  a  name  ao 
pleasant  in  its  associations  to  the  reader  of  Thucydides,  they  ex- 
changed for  Dyrrhachium,  to  escape  the  perils  of  a  word  suggestive 
of  damnum  or  detriment. 

"  If  a  bare  cross  the  highway,"  says  Sir  Thomas  Browne,^  **  there 
are  few  above  threescore  that  are  not  peiplexed  thereat;  which  not- 
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withstanding  is  but  an  augnrial  terror,  according  to  that  received  ex- 
pression,  Liatupicaium  dot  iter  ohUUus  l^pus.  And  the  ground  of  the 
conceit  was  probably  no  greater  than  this,  that  a  fearfiil  animal  passing 
by  us  portended  unto  us  something  to  be  feared ;  as  upon  uie  like 
consideration  the  meeting  of  a  fox  presaged  some  future  imposture." 
Such  superstitions  as  these  last  must  be  the  result  of  study;  they  are 
too  recondite  for  natural  or  spontaneous  growth.  But  when  the  at- 
tempt was  once  made  to  construct  a  science  of  predictions,  any  asso- 
ciation, though  never  so  faint  or  remote,  by  which  an  object  could  be 
connected  in  however  far-fetched  a  manner  with  ideas  either  of  pros- 
perity or  of  danger  and  misfortune,  was  enough  to  determine  its  being 
classed  among  good  or  evil  omens. 

An  example  of  rather  a  different  kind  from  any  of  these,  but  fiJlinff 
under  the  same  principle,  is  the  famous  attempt,  on  which  so  much 
labor  and  ingenuity  were  expended  by  the  alchemists,  to  majte  ffold 
potable.  The  motive  to  this  was  a  conceit  that  potable  gold  could  be 
no  other  than  the  universal  medicine :  and  why  gold  1  Because  it  was 
so  precious.  It  must  have  all  marvelous  properties  as  a  physical 
substance,  because  the  mind  was  already  accustomed  to  marvel  at  it. 

From  a  similar  feeling,  "  every  substance,"  says  Dr.  Paris,*  **  whose 
origin  is  involved  in  mystery,  has  at  different  times  been  eagerly  ap- 
plied to  the  purposes  of  medicine.  Not  long  since,  one  of  those 
showers  which  are  now  known  to  consist  of  the  excrements  of  insects, 
feu  m  the  north  of  Italy ;  the  inhabitants  regarded  it  as  inanna,  or 
some  supernatural  panacea,  and  they  swallowed  it  with  such  avidity, 
that  it  was  only  by  extreme  address  that  a  small  quantity  was  obtained 
for  a  chemical  examination."  The  superstition,  in  this  instance,  though 
doubtless  partlv  of  a  religious  character,  probably  in  part  also  arose 
from  the  prejudice  that  a  wonderful  thing  must  of  course  have  wonder- 
ful properties. 

§  3.  The  instances  of  d  priori  fallacy  which  we  have  hitherto  cited, 
belong  to  the  class  of  vulgar  errors,  and  do  not  now,  nor  in  any  but  a 
rude  age  ever  could,  impose  upon  minds  of  any  considerable  attain- 
ments. But  those  to  which  we  are  about  to  proceed,  have  been,  and 
still  are,  all  but  universally  prevalent  even  among  philosophers.  The 
same  disposition  to  give  objectivity  to  a  law  of  tiie  mind — to  suppose 
that  what  is  true  of  our  ideas  of  things  must  be  true  of  the  things  tiiem- 
selves-— exhibits  itself  in  many  of  the  most  accredited  modes  of  philo- 
sophical investigation,  both  on  physical  and  on  metaphysical  subjects. 
In  one  of  its  most  undisguised  manifestations,  it  embodies  itself  in  two 
maxims,  which  lay  claim  to  axiomatic  truth :  Things  which  we  cannot 
think  of  together,  cannot  coexist ;  and.  Things  which  we  cannot  help 
thinking  of  together,  muH  coexist.  I  am  not  sure  tiiat  the  .maxims 
were  ever  expressed  in  these  precise  words,  but  the  history  both  of 
philosophy  and  of  popular  opinions  abounds  with  exemplifications  of 
Doth  forms  of  the  doctrine. 

To  begin  with  the  latter  of  them :  -Thinffs  which  we  cannot  think  of 
except  together,  must  exist  together.  This  is  assumed  in  the  many 
reaeonings  of  philosophers  which  conclude  that  A  must  accompany  fi 
in  point  of  fact,  because  "  it  is  involved  in  the  idea."    Such  thinken 

»  f Awwawiifk,  Btotoricsl  latiDdttction,  p.  Iflb 
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do  not  cefleet  that  the  idea,  being  a  result  of  abatractioii,  ougbt  to 
eonform  to  die  &Gtfl»  and  cannot  make  the  facta  conform  to  it.  The 
azgiunent  is  at  most  admissible  as  an  appeal  to  aothority ;  a  suzmiae, 
that  what  is  now  part  of  the  idea  must,  oe&re  it  became  so,  have  been 
found  by  previous  inquBrera  in  the  Acts.  Nereithelessy  the  philoso* 
Bher  who  more  than  aU  others  has  made  nrofession  of  rejecting  author 
ity,  Descartes,  constructed  his  philosophical  system  09  this  very  basia. 
His  farorite  device  for  arriving  at  truth,  even  in  regard  to  outward 
things,  was  by  looking  into  his  own  mind  for  it.  "  Credidi  me,"  sa^ 
his  celebrated  maxim,  "  pro  reguli  generali  sumere  posse,  onme  id 
quod  vald^  dilucidd  et  distinct^  ooncipiebun,  verUm  esse :"  whatever 
can  be  very  clearly  conceived,  must  certainly  exist;  that  is,  aa  he  af- 
terwards exjpiains  it,  if  Uie  idea  includes  existenca  And  upon  this 
ground  he  mfars  that  geometrical  figui^  really  exist,  because  they 
can  be  distinctly  conceived.  Whenever  existence  is  '^involved  in  an 
idea,"  a  thing  confinmable  to  the  idea  must  really  exist ;  which  is  as 
much  as  to  say,  whatever  the  idea  contains  must  have  its  equivalent  in 
the  thing ;  and  what  we  are  not  able  to  leave  out  of  the  idea  cannet 
be  absent  frcmi  the  reality.  This  assumption  pervades  the  nhilosopfay 
not  only  of  Descartes,  but  of  aU  the  thwkers  who  reeerrea  dieir  on- 
pulse  mainly  from  him,  in  particular  the  two  most  remaikahle  among 
mem,  Leibnitz  and  Spinosa,  from  whom  the  modem  Gennan  meter 
physical  philosophy  is  essentially  an  emanation.  The  esteemed  aothor 
of  one  of  the  bridgewater  Treatitei  (vrhich  for  its  accumulation  of 
scientific  &ctB,  and  even  for  some  of  its  generalizations,  is  worthy  of 
all  piaise)  has  fiillen,  as  it  seems  to  me,  mto  a  similar  fallacy  when, 
after  arguing  in  rather  a  curious  vray  to  prove  that  matter  may  exist 
without  any  of  the  known  properties  of  matter,  and  may  therafoze  be 
chan^peable,  he  concludes  Uiat  it  cannot  be  eternal,  be<»use  ^  eternal 
(passive^  existence  necessarily  involves  incapability  of  change."  I 
believe  it  would  be  di£Bcult  to  point  out  any  other  connexion  between 
the  facts  of  eternity  and  imchaiigeableness,  than  a  strong  association 
between  the  two  ideas. 

The  other  form  of  the  fallacy ;  Things  viinch  vro  cannot  think  of 
together  cannot  exist  together— includii^  as  one  of  its  branches,  that 
what  we  cannot  think  of  as  existing,  caniiot  exist  at  all— -may  be  thus 
briefly  expressed :  Whatever  is  inconceivable  must  be  folie. 

Against  this  prevalent  doctrine  I  have  sufficiently  argued  in  a  former 
Book,*  and  nothing  is  required,  in  this  place,  but  examples.  It  was 
Iao|r  held  that  Antipodes  were  impossible,  because  of  die  difficulty 
which  men  found  in  conceiving  persons  widi  their  heads  in  the  same 
direcdon  as  our  feet.  And  it  was  one  of  the  received  arguments 
against  the  Copemican  system,  that  we  cannot  conceive  so  great  a 
void  space  as  that  system  supposes  to  exist  in  die  celestial  regions. 
When  men's  imaginadons  had  always  been  used  to  conceive  the  stars 
as  firmly  set  in  solid  spheres,  dwy  naturally  found.much  difficulty  in 
imagining  them  in  so  oifierent,  and,  aa  it  doubdess  appeared  to  them, 
so  unsafe  a  situation.  But  men  had  no  right  to  nnstake  the  liaoitation 
(whether  natural,  or,  as  it  in  fact  proved,  only  ardficial)  of  their  own 
ncultieB,  for  an  hiherent  lindtadon  of  the  possible  modes  of  egristence 
m  the  univetse. 

«  Siipn,  pp.  ise»ia. 
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It  msy  he  said  m  objecdon,  that  the  erzor  m  these  cases  was  in  the 
minor  premifls,  not  the  major ;  an  error  of  fiiet,  not  of  principle ;  that 
it  did  not  consist  in  supposing  that  what  is  inconceivable  cannot  be 
true,  but  in  supposing  Andpodes  to  be  inconceivable,  when  present 
experience  so  rally  proves  that  they  can  be  conceived.  Even  if  tbia 
objection  were  allowed,  and  the  proposition  that  wbat  is  inconceivable 
cannot  be  true  were  sufEered  to  remain  miquestioned  as  a  speculativa 
truth,  it  would  be  a  truth  upon  which  no  practical  consequence  could 
ever  be  founded*  since,  upon  this  showing,  it  is  impossible  to  affirm  of 
any  proporitiony  not  being  a  contradiction  in  tenns,  that  k  is  inconceiva- 
ble. Antipodes  were  really,  not  fictitiously,  inconceivable  to  our 
ancestors:  they  are  indeed  conceivable  to  us ;  end  as  tbe  limits  of  our 
power  of  conception  have  been  bo  largely  extended,  by  the  extension 
of  our  experience  and  the  more  varied  exercise  of  our  imaeination,  bo 
may  posterity  &ad  many  combinations  perfectly  conceivable  to  them 
which  are  inconceivable  to  us.  But,  as  beings  of  limited  experience, 
we  must  always  and  necessarily  have  limited  conceptive  powers ;  while 
it  does  not  by  any  means  fallow  that  the  same  limitation  obtains  in  the 
poBsibilities  of  nature,  nor  even  in  her  actual  manifestationid 

Rather  more  than  a  century  and  a  half  ago  it  was  a  philosophical 
maxim,  disputed  by  no  one,  and  which  no  one  deemed  to  require  any 
proof,  that  ^  a  thing  cannot  act  where  it  is  not."  With  this  weapon 
the  Cartesians  waged  a  formidable  virar  against  the  theory  of  gravita- 
tion, which,  accordinpr  to  them,  involving  so  obvious  an  abeurdity, 
must  be  rejected  in  hmdne ;  the  sun  could  not  possibly  act  upon  the 
earth,  not  being  there.  It  was  not  surprisine  that  the  adherents  of  the 
old  systems  of  astronomy  should  urge  this  objection  against  the  new ; 
but  the  fidse  assumption  imposed  equally  upon  Newton  himself,  who 
in  order  to  turn  tbe  edge  of  the  objection,  imagined  a  subtle  ether 
which  fiUed  up  the  space  between  the  sun  and  the  earth,  and  by  its 
intermediate  aeency  was  the  proximate  cause  of  the  phenomena  of 
gravitation.  '^  It  is  inconceivable,"  said  Newton,  in  one  of  his  lettem 
to  Dr.  Bentley,*  ^that  inanimate  brute  matter  should,  without  the 
mediation  of  something  else,  which  is  not  material,  operate  upon  and 
affect  other  matter  without  miUutU  contact. . . .  That  gravity  should  be 
innate,  inherent,  and  essential  to  matter,  so  that  one  body  may  act  on 
another,  at  a  distance,  through  a  vacuum,  vrithout  the  mediation  of 
anything  else,  by  and  through  which  their  action  and  force  may  be 
conveyed  from  one  to  another,  is  to  me  so  great  an  absurdity,  that  I 
believe  no  man,  who  in  philosophical  matters  has  a  competent  fiiculty 
of  thinking,  can  ever  fall  into  it."  This  passage  should  be  bung  up  in 
the  cabinet  of  every  man  of  science  who  is  ever  tempted  to  pronounce 
a  fact  impossible  because  it  appears  to  him  inconceivaUe.  In  our  own 
day  one  would  be  more  inclined,  though  vrith  equal  injustice,  to  reverse 
the  concluding  observation,  and  consider  the  seeing  any  absurdity  at 
all  in  a  thing  so  simple  and  natural,  to  be  what  reaUy  marks  the  ab- 
sence of  "  a  competent  faculty  of  thinking."  No  one  now  feels  any 
difficulty  in  conceiving  gravity  to  be,  as  much  as  any  other  property 
is,  "  innate,  inherent,  and  essential  to  matter,"  nor  finds  the  compre* 
hension  of  it  facilitated  in  the  smallest  degree  by  the  supposition  ot 
an  ether ;  nor  thinks  it  at  all  incredible  that  the  celestial  bodies  can 

*  I  quote  this  pastage  from  PUyftir's  eelebratad  ZKtMita<»fioii  t&«  Pngn$$  qf  Mathtmtt 
ieal  mii  Phyncal  Sdtnct, 
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and  do  act  wbere  they,  in  actual  bodily  presence,  are  not  To  ub  it  k 
not  more  wonderful  tnat  bodies  should  act  upon  one  another  '*  without 
mutual  contact,"  than  that  they  should  do  so  when  in  contact :  we  are 
familiar  with  both  these  facts,  and  we  find  them  equally  inexplicable, 
but  equally  easy  to  believe.  To  Newton  the  one,  because  his  imagi- 
nation was  familiar  with  it,  appeared  natural  and  a  matter  of  course, 
while  the  other,  fat  the  contrary  reason,  seemed  too  absurd  to  be  cred- 
ited. If  a  Newton  could  err  Uius  grossly  in  the  use  of  such  an  argu- 
ment, who  else  can  trust  himself  ww  iti 

It  is  strange  that  any  one,  sAer  such  a  warning,  should  rely  implicitly 
upon  the  evidence,  <i  priori,  of  such  propositions  as  these,  that  matter 
cannot  think ;  that  space,  or  extension,  is  infinite ;  that  nothing  can  be 
made  out  of  nothing  (ex  nihilo  nihil  Jit),  Whether  these  propositions 
are  true  or  no  this  is  not  the  place  to  determine,  nor  even  whether  the 
questions  are  soluble  by  the  human  fiiculties.  But  such  doctrines  axe 
no  more  self-evident  truths,  than  the  ancient  maxim  that  a  thing  cannot 
act  where  it  is  not,  which  probably  is  not  now  believed  by  any  educated 
person  in  Europe.  Matter  cannot  think ;  why  1  because  we  canmot 
conceive  tiiought  to  be  annexed  to  any  arrangement  of  material  parti- 
cles. Space  is  infinite,  because  having  never  known  any  part  of  it 
which  had  not  other  parts  beyond  it,  we  cannot  conceive  an  absolute 
termination.  Ex  nihilo  nihil  Jit^  because  having  never  known  any 
physical  product  without  a  preexisting  physical  material,  we  cannot,  or 
think  we  cannot,  imitgine  a  creation  out  of  nothing.  But  these  things 
may  in  themselves  be  as  conceivable  as  gravitation  without  an  inter- 
vening medium,  which  Newton  thought  too  great  an  absurdity  for  any 
man  of  a  competent  faculty  of  philosophical  thinking  to  admit :  and 
even  supposing  them  not  conceivable^  this,  for  aught  we  know,  may  be 
merely  one  of  the  limitations  of  our  ve^y  limited  minds,  and  not  in 
nature  at  all. 

Coleridge  has  attempted,  with  his  usual  ingenuity,  to  establish  a  dis- 
tinction which  would  save  the  credit  of  the  common  mode  of  thinking 
on  this  subject,  declaring  that  the  unimaginable,  indeed,  may  possibly 
be  tzue,  but  that  the  inconceivahte  cannot :  and  he  would  probably  have 
said  that  the  three  supposed  impossibilities  last  spoken  oi  are  not  cases 
of  mere  unimaginableness,  but  of  actual  xnconceivableness ;  while  the 
action  of  the  sun  upon  the  earth  without  an  intervening  medium,  was 
merely  unimaginable.  I  am  not  aware  that  Coleridge  has  anywhere 
attempted  to  aefine  the  distinction  between  the  two ;  and  I  am  per- 
suaded that,  if  he  had,  it  would  have  broken  down  under  him.  But  if 
by  unimaginableness  he  meant,  as  seems  likely,  mere  inability  on  our 
part  to  represent  the  phenomenon,  like  a  picture  of  something  visible, 
to  the  internal  eye,  antipodes  were  not  unimaginable.  They  were 
capable  of  being  imaged ;  capable  even  of  being  drawn,  or  modeled 
in  plaster.  They  were,  however,  inconceivable :  the  imagination  could 
paint,  but  the  intellect  could  not  recognize  them  as  a  behevable  thing. 
Things  majf  be  inconceivable,  tlicn,  without  being  incredible  :  and 
Golendffe's  distinction,  whether  it  have  any  foundation  or  not,  will  in 
no  way  nelp  the  maxim  out. 

No  philosopher  has  more  directly  identified  himself  with  the  fallacy 
now  under  consideration,  or  has  embodied  it  in  more  distinct  terms, 
than  Leibnitz.  In  his  view,  unless  a  thmtt  was  not  merely  conceivable, 
but  even  explainable,  it  could  not  exist  m  nature.    AH  natureil  ph»- 
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nomena,  according  to  him,  mxut  be  susceptible  of  being  accounted  for 
d  priori.  The  omy  facts  of  which  no  explanation  could  be  given  but 
the  will  of  God,  were  miracles  properly  so  called.  "  Je  reconnais/' 
says  he,*  "  qu'il  n'est  pas  permis  de  nier  ce  qu'on  n'entend  pas ;  mais 
j'ajoute  qu*on  a  droit  de  nier  (au  moins  dans  Tordre  naturel)  ce  qui 
abisolument  n'est  point  intelligible  ni  explicable.  Je  soutiens  aussi .... 
qu'enfin  la  conception  des  creatures  n'est  pas  la  mesure  du  pouvoir  de 
Dieu,  mais  que  leur  conceptiyit6,  ou  force  de  concevoir,  est  la  mesure 
du  pouvoir  de  le  nature,  tout  ce  qui  est  confonne  4  l^ordre  naturel 
pouvant  ^tre  con^u  ou  entendu  par  quelque  creature." 

Not  content  with  assuming  that  nothing  can  be  true  which  we  are 
unable  to  conceive,  philosophers  have  frequently  given  a  still  further 
extension  to  the  doctrine,  and  contended  that,  even  of  things  not  alto- 
gether inconceivable,  that  which  we  can  conceive  with  the  greatest 
ease  is  likeliest  to  be  true.  It  was  long  an  admitted  axiom,  and  is  not 
yet  entirely  discredited,  that  "nature  always  acts  by  the  simplest 
means,"  i,  r.  by  those  which  are  most  easily  conceivable.    A  large  jpro- 

Eortion  of  all  the  errors  ever  committed  in*the  investigation  or  the 
Lws  of  nature,  have  arisen  from  the  assumption  that  the  most  familiar 
explanation  or  hypothesis  must  be  the  truest.  One  of  the  most  in- 
structive fiicts  in  scientific  history  is  the  pertinacity  with  which  the 
human  mind  clung  to  the  belief  uat  the  heavenly  bodies  must  move 
in  circles,  or  be  carried  round  by  the  revolution  of  spheres ;  merely 
because  those  were  in  themselves  the  simplest  suppositions :  although, 
to  make  them  accord  with  the  facts  which  were  ever  contradictms 
them  more  and  more,  it  became  necessary  to  add  sphere  to  sphere  ana 
circle  to  circle,  until  the  original  simplicity  was  converted  into  almost 
inextricable  complication. 

§  4.  We  pass  to  another  d  priori  fallacy  or  natural  prejudice,  allied 
to  the  former,  and  originating  as  4ihat  does,  in  the  tendency  to  pre- 
sume an  exact  correspondence  between  the  laws  of  the  mind  and  those 
of  things  external  to  it.  The  fallacy  may  be  enunciated  in  this  general 
form — Whatever  can  be  thought  of  apart  exists  apart :  and  its  most 
remarkable  manifestation  consists  in  the  personification  of  abstractions. 
Mankind  in  aU  ages  have  had  a  strong  propensity  to  conclude  that 
wherever  there  is  a  name,  there  must  be  a  distinguishable  separate 
entity  corresponding  to  the  name ;  and  every  complex  idea  which  the 
mind  has  formed  for  itself  by  operating  upon  its  conceptions  of  indi- 
vidual things,  was  considerea  to  have  an  outward  objective  reality 
answering  to  it.  Fate,  Chance,  Nature,  Time,  Space,  were  reed 
beinsB,  nay,  even  gods.  If  the  analysis  of  qualities  in  the  earlier  part 
of  this  work  be  correct,  names  of  qualities  and  names  of  substances 
stand  for  the  very  same  sets  of  facts  or  phenomena ;  whiteness  and  a 
white  thing  are  only  difierent  phrases,  required  by  convenience  for 
speaking,  under  difierent  circumstances,  of  the  same  external  fiu^t. 
Not  sucn,  however,  was  the  notion  which  this  verbal  distinction  sug- 
gested of  old,  either  to  the  vulgar  or  to  philosophers.  Whiteness  was 
an  entity,  inhering  or  sticking  in  the  white  substance :  and  so  of  all 
other  qualities.  So  far  was  Uaa  carried,  that  even  concrete  general 
terms  were  supposed  to  be,  not  names  o£  indefinite  numbers  of  indi- 
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vidual  ftubatancas,  but  names  of  a  p«ciilier  kind  <iS  endttes  tenned 
Uniyersal  Substanceft.  Because  we  cao  think  aad  speak  of  man  in 
ffeneral»  that  is,  of  all  men  in  so  far  as  possessing  the  common  attri- 
butes of  the  species^  without  fastening  our  thoughts  pennanently  om 
some  one  individual  man ;  therefore  man  in  general  was  supposed  to 
be,  not  an  aggregate  of  individual  men#  but  an  abstract  or  univenal 
man,  distinct  srom  these. 

It  may  be  imagined  what  havoc  meiafihysicians  trained  in  these 
nabits  made  with  pUlosopby,  when  they  came  to  the  larffost  generali- 
zations of  all.  SuManiia^Sectmda  of  any  kind  were  bad  eoon^,  but 
such  Substantias  Seoundse  as  ro  £y«  fiir  ezamplev  and  to  fa,  standing  for 
peculiar  entities  supposed  to  be  inherent  in  all  tfaines  which  exists  or 
which  are  said  to  be  ime^  were  enough  to  put  an  end  to  ail  intelligiUe 
discussion;  especially  suice*  with  a  just  perception  that  the  troths 
which  philosophy  pursues  are  genaral  truUis,  it  was  soon  laid  down 
that  these  general  substances  were  the  only  objects  of  science,  being 
immutable^  while  individual  substances  cognizable  by  the  senses, 
being  in  a  perpetual  flut,  could  not  be  the  aul^eet  of  read  knowledge. 
Hiis  misapprehensian  of  the  import  of  genecal  language  conadtotes 
Mysticism,  a  word  so  much  oftener  writsen  and  epoken  than  under- 
stood. Whether  in  the  Vedas,  in  the  Platonists,  or  in  the  Hegdians, 
mysticism  is  neither  more  nor  less  than  ascribing  objeotive  ezistenoe  to 
tkw  subjective  creations  of  the  mind's  own  £M»lties,  to  mere  ideas  of 
the  intellect;  and  believing  diat  by  watching  and  oontemplating  theae 
ideas  of  its  own  making,  tt  can  read  in  them  what  takes  place  in  the 
world  without 

§  5.  Proceeding  with  the  enumeration  of  d  priori  iallaciea,  and 
endoavoring  to  arrange  them  with  as  much  reference  as  possible  to 
their  natural  affinities,  we  come  to  another,  which  is  also  nearly  allied 
to  the  fallacy  preceding  the  last,  standing  in  the  same  relation  to  one 
variety  of  it  as  the  fallacy  last  mentioned  does  to  the  other.  This,  too, 
represents  nature  as  bound  to  conform  herself  to  the  incapacities  of 
our  inteBect ;  but  instead  of  only  asserting  that  nature  cannot  do  a 
thing  because  we  cannot  conceive  it  done,  goes  the  still  greater  length 
of  averring  that  nature  does  a  particular  thing,  on  the  sole  ground 
that  we  can  see  no  reason  why  ^e  should  not  Absurd  as  this  seems 
when  so  pfadnlv  stated,  it  is  a  received  principle  among  philosophers 
for  demonstratmg  d  priori  the  laws  of  physical  phenomena.  A  phe- 
nomenon must  fdUow  a  certain  law,  because  we  see  no  reason  why  it 
should  deviate  from  that  law  in  one  way  rather  than  in  another.  Thia 
is  called  the  principle  of  the  Sufficient  Reason ;  and  by  means  of  it 
philosophers  oiften  flatter  themselves  that  they  are  able  to  establish, 
without  any  appeal  to  experience,  the  most  general  truths  of  experi- 
mental physics.  - 

Take,  for  example,  two  of  the  most  elementary  of  all  laws,  the  la:w 
of  inertia  and  the  first  law  of  motion.  A  body  at  rest  cannot,  it  is 
affirmed,  begin  to  move  unless  acted  upon  by  some  external  force : 
because,  if  it  did,  it  must  either  move  up  or  down,  ^srward  or  back- 
ward, and  so  forth ;  but  if  no  ontward  force  acts  upon  it,  there  can  be 
no  reiuoH  for  its  moving  up  rather  than  down,  or  down  rather  than 
up,  &:c«,  ergo  it  will  not  move  at  all.    Q.  E.  D. 

This  reasoning  I  conceive  to  be  entirely  fSsLllaciouSy  as  inde^  Dr. 
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Bi^wn,  ih  his  tiealis^  cm  Cause  and  SIffect,  has  Bhowft  with  grea^ 
ecutenesB  and  justness  of  thought  We  have  before  remarked,  that 
almost  eyerj  fftUacy  may  be  reared  to  different  genera  by  different 
modes  of  fflling  up  the  siq)pre88ed  steps,  and  this  particular  one  may, 
at  our  option,  be  orou^it  under  petUia  prineipii.  It  supposes  that 
nothing  can  be  a  ''  sufficient  reason''  for  a  body's  moving  m  one  par- 
ticular direction,  except  some  external  force.  But  this,  is  the  very 
thing  to  be  proved.  Why  not  some  internal  force  i  Why  not  the  law 
of  the  thiag's  own  nature  1  Sinee  these  philosophers  think  it  neces- 
sary to  prove  the  law  of  inertia,  they  of  course  do  not  suppose  U  to  be 
self-evident;  they  must,  therefore,  be  of  opinion  that,  previously  to  all 
proof,  the  supposition  of  a  body's  moving  by  intemid  impulse  is  an 
admissible  hypothesis :  but  if  so,,  why.  is  not  the  hypothesis  also  admis->. 
sible,  that  the  internal  impulse  acts  naturally  in  some  one  particular 
direetion,  not  in  another  1  If  spontaneous  motion  might  have  been 
the  law  of  mattev,  why  not  i^ontuieous  motion  towards  the  sun, 
towards  the  eartli,  or  towards  the  zenith  1  Why  not»  as  the  ancients 
supposed,  towards^  a  parti<sular  place  in  the  universe,  appropriated  to 
each  paiticulsr  kind  of  substance  ?  Surely  it  is  not  allowable  to  say 
that  spontaneity  o£  motion  is  credible  in  itself,  but  not  eredible  if  sup* 
posed  to  take  place  in  any  determinate  direction. 

Indeed,  if  any  one  chose  to  assert  that  all  bodies  when.  uncQntrolle4 
set  out  in  a  direct  line  towards  the  north  pole,  he  might  equally  prove 
his  point  by  the  principle  of  the  Sufficient  Rectson.  Bv  what  right  is 
it  assumed  that  a  state  of  rest  vis  the  pardcular  state  which  cannot  be 
deviated  from  without  special  cause  1  Why  not  a  state  of  motion,  and 
of  some  particular  sort  of  motion  1  Why  may  we  not  say  that  the 
natural  state  of  a  home  left  to  himself  is  to  amble,  because  otherwise 
he  must  either  trot,  gallop,  or  stand  stUl,  and  becanse  we  know  no 
reason  why  he  should  do  one  of  these  rather  than  another  ]  If  this  is 
to  be  called  an  unfair  use  of  the  "  sufficient  reason,"  and  the  other  a 
&]r  one,  there  must  be  a  tacit  assumption  that  a  stsl^  of  rest  is  more 
natural  to  a  horse  than  a  state  ef  ambling.  If  this  mea^  that  it  is  the 
state  which  the  animal  will  assume  when  left  to  himself,  that  is  the 
▼ery  p<Hnt  to  be  proved ;  and  if  it  does  not  mean  this,  it  can  only  meaQ 
that  a  state  of  rest  is  the  simplest  state,  and  therefore  the  most  likely 
So  prevail  in  nature,  which  is  one  of  the  fallacies  or  ni^ural  prejudices 
-we  have  already  examined. 

So  again  of  the  First  Law  of  Motion ;  that  a  body  once  moving 
'will^  if  left  to  itseU^  continue  to  move  uniformly  in  a  straight  line.    An 
attempt  is  made  to  prove  this  law  by  saying,  that  if  not,  the  body  must 
cieviate  either  to  the  right  or  to  ^e  left,  and  that  there  is  qo  reason 
why  it  should  do  one  mor6  than  the  other.     But  who  could  know,  an- 
tecedently to  experience,  whether  there  was  a  reason  or  not  ]     Might 
it  not  be  the  nature  of  bodies,  or  of  some  particular  bodies,  to  deviate 
towards  the  right  ?  or  if  the  supposition  is  preferred,  towards  the  east, 
or  south  1    It  was  long  thought  that  bodies,  terrestrial  ones  at  least, 
ha<d  a  natural  tendency  to  deflect  downwards  {  and  there  is  no  shadow 
af  anything  objectionable  in  the  supposition,  except  that  it  is  not  true 
The  pretended  proof  of  the  law  of  motion  is  even  more  manilestly  un* 
teitable  than  that  of  the  law  of  inertia,  for  it  is  flagrantly  imKoisistent; 
it  assumes  that  the  continuance  of  motion  in  the  direction  first  taken  is 
more  natural  than.deviatiott  either  to  the  right  or  to  the  left,  but  denies 
3N 
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that  one  of  these  can  posaibly  be  more  natural  dian  the  other.  All 
these  ftncies  of  the  possibility  of  knowing  what  is  natural  or  not  natural 
by  any  other  means  than  experience,  vre^  in  truth,  entirely  futile.  The 
real  and  only  proof  of  the  laws  of  motion,  or  of  any  other  law  of  the 
uniYerse,  is  experience ;  it  is  simply  that  no  other  suppositions  explain 
or  are  consistent  with  the  fects  of  universal  nature. 

Geometers  have,  in  all  ages,  been  open  to  the  imputation  of  en- 
deavoring to  prove  the  most  general  facts  of  the  outward  world  br 
sophistical  reasoning,  in  order  to  avoid  appeals  to  the  senses.  Archi- 
medes, says  Professor  Playfair,*  establiwed  some  of  die  elementary 
propositions  of  statics  by  a  process  in  which  he  "borrows  no  principle 
from  experiment,  but  estabushes  his  conclusion  entirely  by  reasonmg 
fi  priori.  He  assumes,  indeed,  that  equal  bodies,  at  die  ends  of  the 
equal  arms  of  a  lever,  will  balance  one  another;  and  also  that  a  cylin- 
der or  parallelopiped  of  homog^eous  matter,  will  be  balanced  about 
its  centre  of  magnitude.  These,  however,  are  not  inferences  from 
experience ;  they  are,  properly  speaking,  conclusions  'deduced  fit>m 
the  principle  of  the  Sttecient  Reason.''  And  to  diis  day  there  are 
few  geometers  who  would  not  think  it  fer  more  scientific  to  establish 
these  or  any  other  premisses  in  this  way,  than  to  rest  their  evidence 
upon  that  funiliar  experience  which  in  the  case  in  question  ought  have 
been  so  safely  appealed  to. 

§  6.  Another  natural  prejudice,  of  most  extensive  prevalence,  and 
vdiich  lay  at  the  root  of  the  eirors  fallen  into  by  the  ancient  philosa- 
phers  in  their  physical  inquiries,  was  this:    That  the  differences  in 
nature  must  correroond  to  our  received  distinctions;  that  effects  which 
we  are  accustomed,  in  popular  language,  to  call  by  different  names, 
and  arrange  in  different  classes,  must  be  of  different  natures,  and  have 
different  causes.     This  prejudice,  so  evidently  of  the  same  origin  with 
dioae  already  treated  of,  marks  more  especially  the  earliest  stage  of 
science,  when  it  has  not  yet  broken  loose  frt>m  die  trammels  of  every- 
day phraseology.     The  extraordinazy  prevalence  of  the  fallacy  among 
the  Greek  philosophers  may  be  accounted  for  by  their  generaUy  knoipr- 
ing  no  other  language  than  their  own ;  frt)m  which  it  was  a  consequence 
thai  their  ideas  followed  the  accidental  or  arbitrary  combinattons  «>f 
that  lang^ag^,  more  completely  than  can  happen  amone  the  modems 
to  any  but  iUiterate  persons.     They  had  great  difficulty  m  distinguish- 
ing  between  things  which  their  language  confounded,  or  in  putttng 
mentaUy  together  things  which  it  distinguished ;  and  VM>uld  hardly  com* 
bine  the  objects  in  nature  into  any  classes  but  those  which  were  mmde 
for  them  by  the  popular  phrases  of  their  own  country ;  or  at  least 
could  not  help  fancying  tnose  classes  to  be  natural,  and  all  others 
arbitrary  and  artificial.    Accordingly,  as  is  remarked  by  Mr.  Whevrell, 
sciendfic  investieadon  among  the  Greek  philosophers  and  their  fol- 
lowers in  the  middle  ages,  was  Htde  more  than  a  mere  sifting-  acnd 
analyzing  of  the  nodons  attached  to  common  language.    They  thougKt 
that  by  determining  the  meanine  of  words,  diey  could  become    ac- 
quainted with  facts.    *'They  took  for  granted,"  says  Mr.  Whe^v>ell,t 
"diat  philosophy  must  result  from  the  reladons  of  those  nodons  veKich 
ore  involved  m  the  common  use  of  language,  and  they  proceeded  to 

•  DiMfltcfMN,  Qt  sapra,  pp.  29S-0. 
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seek  it  by  etadying  each  nodons.'*^  In  his  next  chapter  Mr.  WheweD 
has  80  well  illustcuted  and  exemplified  this  error,  that  we  shall  take 
the  liberty  of  quoting  him  at  some  length. 

"The  propensity/'  says  he,  *'to  seek  for  principles  in  the  common 
ttsaffes  of  language,'  may  be  discerned  at  a  very  early  period.  Thus 
we  nave  an  example  of  it  in  a  sayinr  which  is  ropoited  of  Thales,  the 
founder  of  Grreek  philosophy.  When  he  was  asked,  'What  is  the 
greaUH  thing?'  he  replied  *  Place;  £ot  all  other  things  are  in  the 
world,  but  the  world  is  m  if  In  Aristotle  we  have  the  consummation 
of  this  mode  of  speculation.  The  usual  point  fix>m  which  he  starts  in 
his  inquiries  is,  that  we  say  thus  or  thus  in  common  language.  Thus, 
when  he  has  to  discuss  the  (question  whether  there  be,  m  any  part  of 
the  universe,  a  void,  or  space  m  whidi  there  is  nothing,  he  inquires  first 
in  how  many  senses  we  say  that  one  thing  is  $ »  another.  He  enumer- 
ates many  of  these ;  we  say  the  part  is  in  the  whole,  as  the  finger  is  tit 
the  hand ;  agsin  we  say,  the  species  is  in  the  genus,  as  man  is  included 
M  animal;  again,  the  government  of  Qieece  is  tn  the  king;  and  varioua 
other  senses  are  described  and  exemplified,  but  of  all  these  tke  matt 
froper  is  when  we  say  a  thing^  is  in  a  vessel,  and  generally  in  place. 
He  next  Examines  what  j^ace  is,  and  comes  to  this  conclusion,  that  'if 
about  a  body  there  be  another  body  including  it,  it  is  in  place,  and  if 
not,  not.'  A  body  moves  when  it  changes  its  place;  but  he  adds,  that 
if  water  be  in  a  vessel,  the  vessel  being  at  rest,  the  parts  oMie  water 
may  still  move,  for  they  are  included  by  each  other;  so  that  while  the 
whole  does  not  change  its  place,  the  parts  may  change  their  place  in  a 
circular  order.  Proceeding  then  to  the  question  of  a  vaidf  he  as  usual 
examines  the  different  senses  in  which  the  term  is  used,  and  adopts,  as 
the  most  proper,  place  wiikotU  matter;  with  no  usefiil  result." 

"Again,  in  a  question  concerning  mechanical  action,  he  says,  *  When 
a  man  moves  a  stone  by  pushing  it  with  a  rtick,  ve  say  both  that  the 
man  moves  the  stone,  and  that  the  stick  moves  the  stone,  but  the  latter 
mare  pr0perlyJ 

"  Again,  we  find  the  Ghreek  philosophers  applying  themselves'to  ex- 
tract uieir  dogmas  from  the 'most  general  and  abstract  notions  whidi 
diey  could  detect ;  for  example,  fix>m  the  conception  of  the  UniverBe 
as  One  or  as  Many  things.  They  tried  to  determine  how  far  we  may, 
or  must,  combine  with  diese  conceptions  that  of  a  whole,  of  parts,  of 
number,  of  limits,  of  place,  of  beginning  or  end,  of  full  or  voia,  of  rest 
or  motion,-  of  cause  and  ^bct,  and  the  like.  The  analysis  of  such  con- 
ceptions with  such  a  view,  occupies,  for  instance,  almost  the  whole  of 
Aristotle's  Treatise  on  the  Heavens.'* 

The  following  paragraph  merits  particular  attention:-^  ^Another 
mode  of  reasoning,  very  widely  applied  in  these  attempts,  was  the  doe- 
trine  of  contrarieties^  in  which  it  was  assumed,  that  adjectives  or  sub- 
stantives which  are  in  common  language,  or  in  some  abstract  mode  of 
csonceptton,  opposed  to  each  other,  must  point  at  some  fundamental 
antithesis  in  nature,  which  it  is  important  to  study.  Thus  Aristotle 
•ays,  that  the  Pythafforeans,  from  the  contrasts  which  number  sug- 
gests, collected  ten  principles — Limited  and  Unlimited,  Odd  and  Even, 
One  and  Many,  Right  and  Left,  Male  and  Female,  Rest  and  Motion, 
Straight  and  Cfurveo,  Light  and  Darkness,  Good  and  Ehril,  Square  and 
Oblong ....  Aristotle  himself  deduced  the  doctrine  of  four  elements  and 
odier  dogmas  by  oppositions  of  the  same  kind*'* 
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Of  tbe  maimer  in  which,  from  premisBes  obtafaied  in  this  way,  the' 
ancoBBfia  attempted  to  deduce  lawa  of  nature,  one  example  10  given  by 
Mr.  Whewell  a  few  pages  further  on.  **Ari^tle  decides  that  there  is 
no  Toid,  on.  such  arguments  as  this.  In  a  void  there  could  be  no  dif- 
ference of  up  and  down ;  for  as  in  nothing  there  are  no  differences,  so 
there  axe  none  in  a  pn^f^tioB  or  negation ;  but  a  void  is  merely  a  priva- 
tion or  negation  of  matter;  therefore,  in  a  void,  bodies  could  not  move 
up  and  down,  which  it  is  in  their  nature  to  da  It  is  easily  seen"  (Mr. 
!whewell  very  justly  adds)  **  that  such  a  mode  of  reasoning  elevates 
the  fiimiliar  forms  of  language,  and  the  intellectual  connexions  of  terms, 
to  a  si\premacy  over  &cts ;  making  truth  depend  upon  whether  terms 
are  or  are  not  privathrey  and  whetW  we  say  toat  booies  fall  natmraUy** 

The  propensity  to  assume  that  the  same  relations  obtain  between 
objects  themselves,  which  obtain  between  our  ideas  df  them,  is  here 
seen  in  the  extreme  stage  of  its  dev^pmeot.  For  the  mode  of  phi- 
losophiaing,  exemplified  in  tbe  foregoing  instances,  assumee  no  less 
than  that  the  proper  way  of  arriving  at  knowledge  of  nature,  \a  to 
study  nature  herself  subjectively ;  to  ^>ply  our  oMCrvation  and  anal- 
ysis not  to  the  flBbcts,  but  to  the  common  notmns  entertained  of  Uiose 
iactB« 

Many  other  equally  striking  examples  may  be  given  of  the  tendency 
to  assume  that  things  which  for  the  convenience  of  common  life  are 
placed  in  different  dasses,  must  differ  in  every  respect.  Of  this  nature 
was  the  universal  and  deeply-rooted  prejudice  of  antiquity  and  the  mid- 
dle ages,  that  celestial  and  tervestnal  phenomena  must  be  essentiaJly 
different,  and  could  in  no  manner  or  decree  depend  upon  the  same 
laws.  Of  the  same  kind,  also,  was  the  prejudice  against  which  Bacon 
contended,  that  nothing  produced  by  nature  could  be  succesafiiUy 
imitated  by  man :  "  OsJorem  solis  et  ignis  toto  ^[enere  diffisrre ;  ne 
BcOicet  homines  putent  se  per  <^era  ignis,  ahquid  simile  iis  quae  in 
Naturafiunt,  educere  et  formare  posse:"  and  agrain,  *' CcHnpositioaeia 
tantum  opus  Hominis,  Mistionem  vero  opus  solius  Natune  esse :  ne 
scilicet  homines  sperent  aliquam  ex  arte  Coiporum  naturalium  genera- 
tionem  aut  transformationem."  *  The  grand  distinction  in  the  ancient 
philosophy,  between  natural-  and  violent  motions,  though  not  vmbout 
a  plausible  foundation  in  the  appearances  themselves,  was  donbtlesa 
greatly  recommended  to  adoption  by  its  conformity  to  this  prejudioe. 

§  7.  From  the  fundamental  error  of  tbe  scientific  inquirers  of  anti- 
qnityf  we  pass,  by  a.  natural  association,  to  a  scarcely  less  fundamental 
one  of  their  great  rival  and  successor,  Bacon.  It  has  excited  tbe 
surprise  of  philosophers  that  the  detailed  system  of  inductive  loffic, 
which  this  exjbaordmary  man  labored  to  construct^  has  been  turned  to 
so  little  direct  use  by  subsequent  inquiters,  having  neither  continued, 
exoept  in  a  £bw  of  its  generalities,  to  be  recognized  aa  a  theoiy,  nor 
having  conducted  in  practice  to  any  great  scientific  results.  But  this, 
though  not  unfrequendy  remaiked,  has  scarcely  received  any  plausifale 
explanation ;  and  some,  indeed,  have  preferred  to  assert  that  all  mlee 
of  induction  are  useless,  rather  than  suppose  diat  Bacon's  rules  ace 
grounded  upon  an  insufficient  analjrsis  ot  the  inductile. process*  Sudi^ 
however^  #iIL  be  aeen  to  be  the-fitct,  as  soon  as  it  is  considexed,  that 
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Bacon  entirely  overlooked  Phirality  of  Causes.  All  his  rules  taokly 
imply  die  assunaptioii,  so  contrary  to  all  we  now  know  of  nature,  that 
s  pfaeoomenon  cannot  bave  more  than  one  cause. 

Wlien  Bacon  is  inquiring  into  what  he  teniis  the  fwrma  edUdi  aut 
T»,  gravis  autt  kits,  sicd  ani  kumidi,  and  the  like,  he  never  for  an 
instant  doubts  that  there  is  some  one  thing,  aome  invariable  condition 
or  set  of  conditions,  which  is  present  in  all  cases  of  heat,  or  of  cold,  or 
of  whatever  other  phenonehon  he  is  considering ;  the  only  difficulty 
being  to  find  what  it  is ;  v^iich  accordingly  he  tries  t»  do  by  a  process 
of  elimimiaon,  rejecting  or  excluding,  by  negative  instances,  whatever 
is  not  the  forma  or  cause,  in  order  to  arrive  at  wbat  is.  But,  that  tlna 
forma  or  cause  is  ^m  thine,  and  that  it  is  the  same  in  aU  hot  objects, 
he  has  no  more  doubt  of^  &an  another  penon  has  that  there  is  always 
some  cause  or  otkp^.  In  the  present  state  of  knowledge  it  could  not 
be  neoesaary,  even  if  we  had  not  already  treated  so  fully  of  ^e  question, 
to  point  out  how  widely  this  suppositioQ  is  at  varianoe  with  the  truth. 
It  IS  particuiariy  unfortunate  for  Bacon  that,  falling  into  diis  error,  he 
should  have  fixed  almost  exdnsively  upon  a  class  of  inquiries  in  which 
it  was  particularly  fatal ;  namdy,  inqiums  into  the  causes  of  the 
sensible  qualities  of  objects.  For  bis  assumption,  sroundless  in  every 
case,  is  fiUse  in  a  pecufaar  degree  widi  respect  to  vbose  sensible  quali* 
ties.  In  regard  to  scarcely  any  of  chem  has  it  been  Iband  possible  to 
trace  any  unity  of  cause,  any  set  of  CQSidid<ms  invariably  acoompaaijring 
the  quahty.  The  conjunctions  of  such  qualities  with  one  another 
constitute  the  variety  of  Kinds,  in  which,-  as  ahready  remarked,  it  has 
not  been  found  possible  to  trace  any  law.  Baoon  was  seeking  for 
what  did  not  exist  The  phenomenon  of  which  he  sought  for  the  one 
cause  has  oftenest  no  cause  at  aU,  and  when  it  has,  depends  (as  far  as 
hitherto  asceitained)  upon  an  unassignable  variety  of  distinct  causes. 

And  upon  this  rook  every  one  must  split,  who,  like  Bacon,  repre* 

sents  to  himself  as  the  first  and  fundamental  problem  of  science  to 

ascertain  what  is  the  cause  of  a  given  effect,  radier  than  what  are  the 

effects  of  a  given  cause.    It  vras  shown,  in  an  early  stage  c^  our  in* 

qoiry  into  the  nature  of  Induction,*  how  much  mora  an^e  are  the 

resources  which  science  commands  for  the  latter  than  lor  the  former 

inquiry,  since  it  is  upon  the  latter  only  liiat  we  can  throw  any  direct 

Kght  by  means  of  experiment ;  the  power  of  artificially  producing  an 

effect,  implying  a  previous  knowledge  of  at  least  one  d  its  causes.   If 

we  discover  the  causes  of  eifects,.  it  is  generally  by  having  previously 

discovered  the  e^cts  of  causes :  tiie  greatest  skill  in  devising  crucial 

instances  for  the  former  purpose  may  only  end,  as  Bacon's  physical 

inquiries  did,  in  no  resuk  at  all.    Was  it  that  his  eagerness  to  acquire 

the  power  of  producing  for  man's  benefit  effects  of  practieid  importance 

to  human  lifo,  rendering  him  impatient  of  purs^pig  that  end  by  a  cir> 

coitons  route,  made  even  him,  tbe  champion  ef  experiment,  prefer  the 

direct  mode,  though  one  of  mere  observation*  to  the  iadirect»  in  which 

aloiie  experiment  was  possible?   Or  had  even  Bacon  not  entirely 

cleai^  his  mind  firom  the  notion  of  die  andenta^  AnZ  ''  remm  oognos^ 

cere  ceMsas**  was  the  sole  object  of  philosophy,  and  Uiat  to  inquire  into 

the  ^ftcts  of  things  belonged  to  servile  and  mechanical  aH^I 

It  js  weith  remarking  that,  white  the  osJy  efficient  mode  of  cultivating 
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speculative  acieiioe  was  mufled  fbom  an  midiie  contempt  of  mannal 
operations,  the  false  speculative  views  thus  engendered  gave  in  their 
turn  a  false  direodon  to  such  practical  and  mechanical  aims  as  were 
still  suffered  to  exist.  The  assumption  universal  among  the  ancients, 
and  in  the  middle  ages,  that  there  were  principUi  of  heat  and  cold, 
dryness  and  moisture,  &c.,  led  direcUy  to  a  belief  in  alchemy ;  in  a 
transmutation  of  substances,  a  change  fix>m  oue  Kind  into  another. 
Why  should  it  not  be  possible  to  make  gold  1  Each  of  the  charac- 
teristic properties  of  gold  had  its  forma,  its  essence,  its  set  of  condi- 
tions, which  if  we  could  discover,  and  learn  how  to  realize,  we  could 
superinduce  that  particular  property  upon  any  other  substance,  npon 
wood,  or  iron,  or  lime,  or  clay.  IC  tnen,  we  could  effect  this  with 
respect  to  every  one  of  the  essential  properties  of  the  precious  metals, 
we  should  have  converted  the  other  substance  into  gold.  Nor  did  this, 
if  once  the  premisses  were  granted,  appear  to  transcend  the  real  pow- 
ers of  man.  For  daily  experience  showed  that  almost  every  one  of 
the  distinctive  sensible  properties  of  any  object,  its  consistenoe,  its 
color,  its  taste,  its  smell,  its  shape,  admitted  of  being  totally  changed 
by  fire,  or  water,  or  some  other  chemical  asent  The  formm  of  all 
those  qualities  seeming,  therefbre,  to  be  withm  human  power  either  to 
produce  or  to  annihilate,  not  only  did  the  transmutation  of  substances 
appear  abstractedly  possible,  but  the  employment  of  the  power,  at.our 
cnoice,  for  practical  ends,  seemed  by  no  means  hopeless. 

A  prejuoice  universal  in  the  ancient  woild,  and  froin  which  evoi 
Bacon  was  so  far  firom  being  free,  that  it  pervaded  and  vitiated  the 
whole  practical  part  of  his  system  of  logic,  may  with  good  reason  be 
ranked  high  in  the  order  of  Fallacies  of  which  we  are  now  treating. 

§  8.  There  remains  one  h  priori  fidlacy  or  natural  prejudice,  the 
most  deeply-rooted,  pezhaps,  of  all  which  we  have  enumerated  :  one 
which  not  only  reigned  supreme  in  the  ancient  world,  but  still  possesses 
almost  Undisputed  dominion  over  m^y  of  the  most  cultivated  minds ; 
and  some  of  the  most  remarkable  of  the  numerous  instances  by  which 
I  shall  think  it  necessary  to  exemplify  it,  will  be  taken  from  the  writings 
of  recent  philosophers.  This  is,  that  the  conditions  of  a  phenomenon 
most,  or  at  least  probably  will,  resemble  the  phenomenon  itself. 

Conformably  to  what  we  have  before  remarked  to  be  of  frequent 
occurrence,  this  fallacy  might  without  much  impropriety  have  been 
placed  in  a  different  class,  among  Fallacies  of  Generalization:   for 
experience  does  afford  a  certain  degree  of  countenance  to  the  assump- 
tion.   The  cause  does,  in  very  many  cases,  resemble  its  effect;  like 
produces  like.    Many  phenomena  have  a  direct  tendency  to  perpetuate 
their  own  existence,  or  to  give  rise  to  other  phenomena  similar  to  them- 
selves.    Not  to  mention  forms  actually  moulded  upon  one  another,  as 
impressions  on  wax  and  the  like,  in  which  the  closest  resemblance 
between  the  eflfbct  and  its  cause  is  the  very  law  of  the  phenomenon  ; 
all  motion  tends  to  continue  itself,  with  its  own  velocity,  and  in  its  own 
original  direction ;  and  the  motion  of  one  body  tends  to  set  others  in 
motion,  which  is  indeed  the  most  common  of  the  modes' in  which  the 
motions  of  bodies  originate.    We  need  scarcely  refer  to  contagion, 
fermentation,  and  the  like;  or  to  the  pro^uctidS  of  effects  by  the 
growth  or  expansion  of  a  germ  or  rudiment  resembling  on  a  smaller 
scale  the  completed  phenomenon^as  in  the  growth  of  a  plant  or  animal 
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from  an  embryo^  that  embfyo  itaelf  deriving  its  orig^  from  another 
plant  or  anim^  of  the  same  kind.  Again,  the  thoughts,  or  reminia- 
oenoee,  which  are.  effecti  of  our  past  sensations,  resemble  those  sensa^ 
tions ;  feelings  produce  similar  feelings  hj  way  of  sympathy ;  acts 
produce  simflar  acts  byinToluntary  or  voluntaiy  imitation.  With  so 
many  appearancee  in  its  favor,  no  wonder  if  a  presumption  naturally 
grow  up  in  men's  minds,  that  causes  muat  neceuarUy  resemble  their 
effects,  and  that  like  could  wdy  be  produced  by  like. 

This  principle  of  fallacy  has  nsually  presided  over  the  fantastical 
attempts  to  influence  the 'course  of  nature  by  conjectural  means,  the 
choice  of  which  was  not  directed  by  previous  obaervation  and  experi- 
ment. The  g^ess  almost  always  fixed  upon  some  means  which  pos- 
sessed fSdstures  of  real  or  apparent  Tesemblance  to  the  end  in  view. 
If  a  charm  was  wanted,  as  by  Ovid's  Medea,  to  prolong  life,  aU  long- 
lived  animals,  or  what  were  esteemed  such,  were  collected  and  brevred 
into  a  broth  ^— 

nee  d«Aiit  illic 

I3<|iumes  Cinyphii  tenuis  membiBna  chelydri 
ViTacisque  jecur  cenri :  qoibus  insuper  edoU 
On  capatque  norem  cornicis  sscala  paasa. 

A  similar  notion  was  embodied  iA  the  celebrated  medical  theory 
called  the  "  Doctrine  of  Signatures,"  "  which  is  no  less,''  says  Dr. 
Paris,*  "than  a  belief  that  every  natural  subtance  which  possesses 
any  medicinal  virtue,  indicates  by  an  obvious  and  well-marked  ex- 
ternal character  the  disease  for  which  it  is  a  remedy,  or  the  object 
for  which  it  should  be   employed."     This  outward   character  was 
generally  some  feature  of  resemblance,  real  or  &ntastical«  either  to 
the  effect  it  was  supposed  to  produce,  or  to  the  phenomenon  over 
which  its  power  was  thought  to  be  exercised.     "  Thus  the  lungs 
of  a  fox  must  be  a  specific  for  asthma,  because  that  animal  is  re- 
markable for  its  strong  powers   of  respiration.      Turmeric  has   a 
brilliant  yellow  color,  which  indicates  that  it  has  the  power  of  curing 
the  jaundice ;  for  the  same  reason  poppies  must  relieve  diseases  of  the 
head ;  Agaricus  .those  of  the  bladder ;  Cassia  ^fistula  the  affections  of 
the  intestines,  and  Aristolochia  the  disorders  of  the  uterus :  the  polish- 
ed surface  and  stony  hardness  which  so  eminently  characterize  tho 
seeds  of  the  Lithospermum  officinale  (common  gromwell)  were  deemed 
a  certain  indication  of  their  efficacy  in  calculous  and  gravelly .  dis- 
orders: for  a  similar  reason,  the  roots  of  the  Saxifraga  granulata* 
(white  saxifrage)  gained  reputation  in  the  cure  of  the  same  disease ; 
and  the  Euphrasia  (eye-bnght)  acquired  fame,  as  an   application  in 
complaints  of  the  eye,  because  it  exhibits  a  black  spot  m  its  corolla 
resembling  the  pupil.     The  blood-stone,  the  Heliotropium  of  the  an- 
cients, from  the  occasional  small  specks  or  points  of  a  olood-red  color 
exhibited  on  its  c^en  surface,  is  even  at  this  day  employed  in  many 
parts  of  England  and  Scotland,  to  stop  a  bleeding  from  the  nose ;  and 
nettle  tea  continues  a  pop'ular  remedy  for  the  cure  of  Urticaria,    It  is 
also  asserted  that  some  substances  bear  the  signatures  of  the  humors, 
as  the  petals  of  the  red  rose  that  of  the  blood,  and  the  roots  of  rhubarb 
and  the  flowers  of  saffiron  that  of  the  bile." 

The  early  speculations  respecting  the  chemical  composition  of  bodies 
were  rendered  abortive  by  no  circumstance  more,  than  by  their  inva- 

*  PkenneoplBfM,  nt  sopn,  pp.  300-7. 
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riably  taking  for  granted  tkat  the  proptiitieft  of  the  elements  mvat;  t^ 
semble  thoaa  of  the  compounds  which  were  formed  Bnom  them. 

To  descend  to  more  modem  instances ;  it  was  long  thought  and  was 
stoutly  maintained  by  the  Caitesians  and  even  by  Leibnitz  against  the 
Newtonian  philosophy,  (nor  did  Newton  himself^  as  we  have  seen, 
contest  the  assumption,  but  ehided  it  by  an  arbitrary  hypothesis,)  that 
nothing  (of  a  physical  nature  at  least)  could  account  for  motion,  exoept 
previous  motion ;  the  impulse  or  impact  of  some  other  body.  It  was 
veiy  long  before  the  scientific  world  could  prevail  upon  itself  to  admit 
attraction  and  r^ulsion  {i.e.  spontaneous  tendencies  of  particles  to  ap 
proach  or  recede  firom  one  another)  as  ultimate  laws,  no  move  requiring 
to  be  accounted  ibr  than  impulse  itself,  if  indeed  the  latter  were  not, 
in  truth,  resolvable  into  the  former.  From  this  same  aouroe  arose  the 
innumerable  hypotheses  to  explun  those  classes  of  motions  which  •i^^ 
peared  more  mysterious  than  x)thers  because  thexe  was  no  obvious 
mode  of  attributing  them  to  impulse,  as  for  example  the  voluntary  mo* 
tions  of  the  human  body.  Such  were  the  interminable  systems  of 
vibrations  propagated  along  the  nerves,  (m:  animal  spirits  rushing  up 
and  down  between  the  muscles  and  the  brain :  which,  if  the  facts 
could  have  been  proved,  would  no  doubt  have  been  an  important  ad- 
dition to  our  knowledge  of  physiological  laws;  but  the  mere  inventicNi, 
or  arbitrary  supposition  of  them,  could  not  unle^  by  the  strongest  de^ 
lusion  be  supposed  to  render  the  phenomena  of  animal  life  more  com- 
prehensible or  less  mysterious.  Nothing,  however,  seemed  sadafaeto- 
ij,  but  to  make  out  that  motion  was  caused  by  motion ;  by  something 
hke  itself  If  it  was  not  one  kind  of  motion  it  must  be  another.  In 
like  manner  it  was  supposed  that  the  physical  qualities  of  objects 
must  arise  from  some  similar  quality,  or  perhaps  only  some  quality 
bearing  the  same  name,  in  the  particles  or  atoms  of  which  the  objectB 
were  composed ;  that  a  sharp  taste,  for  example,  must  arise  from  shaip 
particles.  And  reversing  toe  inference,  the  effects  produced  by  a 
phenomenon  most,  it  was  supposed,  resemble  iu  their  physical  attri- 
butes the  phenomenon  itself.  The  influences  of  the  planets  were  sup- 
posed to  be  analogous  to  their  visible  peculiaiities :  Mars,  being  of  a 
red  color,  portended  lire  and  slaughter ;  and  the  like. 

Passine  from  physics  to  metaphysics,  we  may  notice  among  the  most 
remarkable  fruits  CffthiB'tlt  priori  fallacy,  two  closely  analogous  t^ieories^ 
employed  in  ancient  and  in  modem  times  to  bridge  over  the  chasm 
between  the  world  of  mind  and  that  of  matter:  the  species  senstbiles  of 
the  Epicureans,  and  the  modem  doctrine  of  perception  by  means  of 
ideas.  These  theories  are  indeed,  probably,  indebted  for  their  exist- 
ence not  solely  to  the  fallacy  in  question,  but  to  that  fallacy  combined 
with  another  natural  prejudice  already  adverted  to,  that  a  tiring  cannot 
act  where  it  is  not.  in  both  doctrines  it  is  assumed  diat  the  phenom- 
enon which  takes  place  in  tu  when  we  see  or  touch  an  object,  and 
which  we  regard  as  an  effect  of  that  object,  9r  rather  of  its  presence  to 
our  organs,  must  of  necessity  resemble  very  closely  the  outward  object 
itself  To  fulfill  this  condition,  the  Epicureans  supposed  that  objects 
were  constantly  projecting  in  all  directions  impalpable  images  of  them- 
selves, which  entered  at  the  eyes  and  penetrated  to  the  mind  :  while 
modem  philosophers,  though  they  rejected  this  hypodiesis,  agreed  in 
deeming  it  necessary  to  suppose  tbat  not  the  object  itself,  but  a  mental 
image  or  representation  of  it,  was  the  direct  object  of  perception.    Dr 
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Reid  had  to  employ  a  'world  of  argmneitt  and  iUustratioii  to  fiwoiliaaiKO 
people  with  tbe  truth,  tliat  the  sensatioiM  nr  impvesBians  on  our  minds 
need  not  necessarily  be  copies  of,  or  have  e&y  resemiUance  to,  the 
causes  which  produce  ^em;  in  opposition  to  the  natural  prejndioe 
which  led  men  to  assimilaite  the  action  of  bodies  upon  our  senses,  and 
through  them  upon  our  minds,  to  the  transfer  of  a  giran  form  from  one 
abject  to  another  by  actual  moulding.  The  wor^  of  Dr.  Reid  are 
even  now  the  most  effectual  course  of  study  for  detaching  the  mind 
&om  the  prejudice  of  vdiich  dus  was  an  example.  And  die  value  of 
ihe  service  which  he  thus  rendered  to  popular  philosophy,  is  not  much 
diminished  although  we  may  hold,  wil^  Brown,  that  he  went  too  £ut 
m' imputing  the  *'  ideal  tl»eory"  as  an  actual  tenet,  to  die  generality  of 
ihe  philosophers  who  preceded  him,  and  especially .  to  Locke  and 
Hume  :  for  if  diey  did  not  themselves  consciously  fall  into  the  eorror, 
anquesdonably  they  often  led  tbeir  readers  into  xL 

The  prejudice,  that  the  conditions  of  a  phenomenon  must  resendile 

the  phenomenon,  is  occasionally  exaggerated,  at  least  verbally,  into  « 

nill  more  palpable  absurdity ;  the  conditions  of  the  thing  are  spoken 

df  as  if  they  were  die  very  thing  itsd£     In  Bacon's  model-inquiry, 

which  occupies  90  eieat  a  space  in  the  Nwrnm  OrgunuK^  the  inquuitia 

mformam  calidi^  the  conclusion  which  he  favors  is  that  heat  is  a  kind 

of  motion ;  meanaig  of  course  not  the  feeling  of  jwat,  but  the  conditions 

of  the  feeling ;  meaning,  therefore,  only,  t£at  wherever  there  is  heat» 

diere  must  first  be  a  pardcular  kind  of  modoo ;  but  he  makes  no  dis« 

dncdon  in  his  language  between  these  two  ideas,  expressiiig  himself  as 

if  heat,  and  the  condidons  of  heat,  were  one  and  toe  same  thing.     So 

Darwin,  in  die  begintiing  of  his  Zoatunnia,  says,  ^*  The  word  idea  has 

various  meanings  in  the  writers  of  metaphysics:  it  is  here  used  simply 

for  those  nodons  of  external  things  which  our  organs  of  sense  bring  ua 

acquainted  with  originally"  (thus  &r  the  preposition,  though  vague,  is 

onexoepdonable  in  meaning),  *'  and  is  denned  a  contraction,  a  modon, 

or  c«mfiguradon,  of  the  fibres  which  constitute  the  immediate  organ  of 

aense."    Our  notions,  a  configuradon  of  the  fibres  i     What  kmd  of 

philosopher  must  he  be  who  -thmks  that  a  phenomenon  is  defined  to  be 

the  condition  on  which  he  supposes  it  to  depend  9    Accordingly  he 

•ays  soon  after,,  not  diat  our  ideas  are  caused  by,  or  consequent  upon^ 

certain  organic  phenomena,  but  "  our  ideas  are  animal  motions  of^  the 

organs  of  sense."     And  diis  confiisioi^  runs  through  the  four  volumes  of 

the  Zoonomia ;  the  reader  never  knows  whether  die  writer  is  speaking 

of  the  effect,  or  of  its  supposed  cause ;  of  the  idea,  a  state  of^  mental 

ooosciottsness,  or  of  the  state  of  the  nerves  and  brain,  which  he  consid- 

en  it  to  presuppose. 

I  have  given  a  variety  of  instances  in  which  the  natural  prejudice, 
that  causes  and  their  erocts  must  resemble  one  aaodier,  has  operated 
in  practice  so  as  to  give  rise  to  grievous  errora  I  shall  now  go  luither, 
and  produce  fix>m  the  wridngs,  even  of  recent  philosophers,  instances 
in  vraich  the  prejudice  itse&  is  laid  down  as  an  estaUmhed  principle. 
M.  Victor  Cousin,  in  the  last  of  his  very  remarkable  lectures  on  Locke 
(which  as  a  resume  of  the  objecdons  of  die  opposite  school  to  diat  great 
man's  doctrines,  is  a  week  of  eminent  merit),  enunciates  this  maxim  in 
the  following  unqualified  terms :  "  Tout  ce  qui  est  vnd  de  Teffet  est 
vrai  de  la  cause."  A  doctrine  to  which,  unless  in  some  peculiar  and 
technical  meaning  of  the  words  cause  and  efiect,  it  is  not  to  be  ima* 
30 
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that  anj  penon  would  Hterall j  adhere :  but  he  who  could  to 
write  must  be  far  enough  firom  aeeine,  that  the  very  reTerae  might  be 
the  fact ;  that  there  ia  nothing  impoasible  in  the  snppoaition  that  no  one 
property  which  ia  true  of  the  effect  might  be  true  <n  the  cauae.  Without 

Soing  quite  ao  fiir  in  point  of  expreaaion,  Coleridge,  in  hia  Biograpkia 
iiierarial^  affiima  aa  an  "  eyiaent  truth,**  that  *'  the  law  of  cauaalitj 
liolda  only  between  homogeneoua  things,  t.  e.,  thinga  having  aome 
common  property,'*  and  therefore,  '^  cannot  extend  fixnn  one  world 
into  anothery  ita  oppoaite  :'*  hence,  aa  mind  and  matter  have  no  ccmi- 
mon  property,  mmd  cannot  act  upon  matter  nor  matter  upon  mind. 
What  ia  thia  but  the  d  priori  Badlacy  of  which  we  are  apeakingt  The 
doctrine,  like  many  othera  of  Coleridge,  ia  taken  &om  Spinoaa,  in  the 
fizat  book  of  whoae  Eikica  {De  De^  it  atands  aa  the  Iliud  Propom- 
tion :  ^  Quae  rea  nihil  commune  inter  ae  habent,  earum  una  alteriua 
cauaa  eaae  non  poteat,"  and  ia  there  proved  from  two  ao-caUed  nicitmuLj 
equally  gratuitoua  with  itaelf ;  but  Spinoaa,  ever  ayatematically  coo- 
aiatent,  puraued  the  doctrine  to  ita  inevitable  conaequence,  the  materi* 
a%ofQod. 

The  aame  conception  of  impoaaibility  led  the  ingeniooa  and  aubtla 
mind  of  Leibnitz  to  hia  celebrated  doctrine  of  a  preeatabliahed  har- 
mony. He,  too,  thought  that  mind  could  not  act  upon  matter,  nor  . 
eapeciaUy  matter  upon  mind,  and  that  the  two,  therefore,  muat  have 
been  arranged  by  tueir  Maker  like  two  clocka,  which,  thou^  uncon- 
nected with  one  another,  atrike  aimultaneoualy,  and  alwaya  point  to 
the  aame  hour.  Malebnmcfae'a  equally  famoua  theory  of  Occaaional 
Cauaea  waa  a  further  refinement  upon  thia  conception :  inatead  of  aup- 
poaing  the  clocka  originally  arranged  to  atrike  together,  he  held  that 
when  the  one  atrikea,  God  interpoaea,  and  makea  the  other  atrike  in 
correapondence  with  it. 

Deacartea,  in  like  manner,  whoae  works  are  a  rich  mine  of  afanoat 
every  description  of  a  priori  fallacy,  aaya  that  the  Efficient  Cauae  muat 
at  leaat  have  all  the  perfections  of  the  effect,  and  for  thia  aingular 
reason:  "Si  enim  ponamua  aliquid  in  idek  reperiri  quod  non  fuerit  in 
ejua  cauaA,  hoc  igitur  habet  a  mhilo;"  of  .which  it  ia  acarcely  a  parody 
to  aay ,  that  if  there  be  p^per  in  the  aoup  there  muat  be  pepper  in  die 
cook  who  made  it,  since  otherwiae  the  pepper  would  be  without  a 
cause.  A  similar  figdlacy  ia  committed  by  Cicero  in  hia  aecond  book 
De  FimhuSf  where;  speaking  in  hia  own  person  against  the  EpicuraaiM, 
he  chitf^gea  them  with  inconaistency  in  aaying  that  the  pleaauree  of  the 
mind  had  their  origin  from  thoae  of  the  body,  and  yet  that  the  former 
were  more  yaluable,  aa  if  the  effect  could  aurpasa  tne  cauae.  "  Animi 
voluptaa  oritur  propter  voluptatem  corporia,  et  major  est  animt  volaptaa 
quam  corporia  f  ita  fit  ut  gnitulator  Isetior  ait  quam  ia,  cui  giatulatur." 
Even  that,  aurely,  ia  no  absolute  impoaaibility:  a  man*8  good  fortune 
haa  been  known  to  give  more  pleaaure  to  othera  than  it  gave  to  the 
man  himaelf 

Deacartea,  with  no  leaa  readineaa,  appliea  the  aame  principle  the 
converse  way,  and  infisra  the  nature  of  the  effetts  from  the  asaumpticni 
that  they  muat,  in  thia  or  that  property,  or  in  all  their  propertiea, 
resemble  their  cauae.  To  thia  claaa  belong  hia  apeculationa,  and  thoee 
of  ao  many  others  after  him,  tending  to  inrer  the  order  of  the  univexve, 
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not  from  observation,  but  from  tlfe  notion  ve  think  ounelyes  able  to 
fonn  of  the  qualities  of  the  Godhead.  This  sort  of  inference  was 
probably  never  carried  to  a  greater  length  than  it  was  in  one  particular 
instance  by  Descartes,  when,. as  a  proof  of  one  of  his  physicid  princi* 
pies,  that  the  quantity  of  motion  in  tbe  universe  is  invariable,  he  had 
recourse  to  the  immutabili^  of  the  Divine  Nature.  Optimism,  in  all 
its  shapes,  is  an  example  of  the  same  species  of  fallacy:  God  is  per- 
fect, therefore  what  we  think  perfection  must  obtain  in  nature.  £ven 
in  oar  own  time  men  do  not  cease  to  oppose  the  divine  benevolence  to 
the  evidence  of  physical  fects,  to  the  principle  of  population  for  ex- 
ample. As  if  the  subjection  of  mankind  to  physical  suffering,  often 
entirely  unavoidable,  and,  when  capable  of  bemg  warded  off,  capable 
only  by  means  of  forethought  and  self-restraint,  were  more  difficult  to 
reconcile  with  the  ways  of  Providence  in  some  one  of  its  particular 
manifestations  than  in  so  many  others.  As  if,  in  so  &r  as  pain  is  an 
imperfection,  any  one  dav's  estperience  were  not  sufficient  to  con- 
vince the  devoutest  mind  that  imperfection,  in  that  sense,  in  the  work, 
entered  into  the  plans  of  the  Creator,  And  that  no  attribute  really 
incompatible  with  it  can  be  correctly  ascribed  to  him. 

Although  several  other  varieties  of  ^  priori  ftUacy  misht  probably 
be  added  to  those  here  specified,  these  are  all  against  which  it  seems 
necessary  to  give  any  special  caution.  Our  object  is  to  open,  without 
attempting  or  affecting  to  exhaust  the  subject.  Having  illustratod, 
therefore,  this  first  class  of  Fallacies  at  sufficient  length,  I  shall  pro- 
ceed to  the  second. 


CHAPTER  IV. 

FALLACIV8  OF  0B8HRVAT10N. 


$  1.  From  the  fiillacies  which  are  properly  Prejudices,  or  presump- 
tions antecedent  to,  and  superseding,  proof,  we  pass  to  those  which  be 
in  the  incorrect  performance  of  the  proving  process.  And  as  Proof, 
in  its  widest  extent,  embraces  one  or  more  or  all  of  three  processes, 
Observation,  Genersdization,  and  Deduction;  we  shaU  consider  in  their 
order  the  errors  capable  of  beinff  committed  in  these  three  operations 
And  first,  of  the  first  mentioned. 

A  fallacy  of  misobservation  may  be  either  ne^tive  or  positive; 
either  Non-observation  or  Mal-observation.  It  is  non-observation, 
when  all  the  error  consists  in  overlooking,  or  neglecting,  &cts  or  par* 
dculars  which  ought  to  have  been  observed.  It  is  mal-observation, 
when  something  is  not  simply  unseen,  but  seen  wrong;  when  the  fact 
or  phenomenon,  instead  of  being  recognized  for  what  it  is  in  reality, 
is  mistaken  for  something  else. 

§  2.  Non-observation  may  either  take  place  by  overlooking  instances, 
or  by  overlooking  some  of  the  circumstances  of  a  given  instance.  If 
we  were  to  condude  that  a  fortune-teller  was  a  true  prophet,  firom  not 
adverting  to  the  cases  in  which  his  predictions  had  been  falsified  by 
the  event,  this  would  be  non-observation  of  instances :  but  if  we  over- 
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looked  or  remained  ignorKnt  of  die^iact  ^tt  in  cases  where  die  pr»« 
dictions  had  come  tme,  he  had  been  in  oolhision  with  some  one  who 
had  given  him  the  luformation  on  which  they  were  gnmndedy  this 
^oold  be  non-obeenrotion  of  circomstances. 

The  former  case,  in  so  &r  as  the  act  of  induction  from  insofficioit 
evidence  is  odncerned,  does  not  fall  nnder  this  second  class  of  FaUaciee, 
bat  under  die  third,  Fallacies  of  Qeneralization.  In  every  such  case, 
however,  there  are  two  delects  or  enron  insliead  of  one :  there  is  the 
error  of  treating  the  insufficient  evidence  as  if  it  were  sufiBcient,  which 
is  a  Fallacy  of  the  third  class ;  and  there  is  the  insufficiency  itself;  the 
not  having  better  evidence ;  which,  when  such  evidence,  or  in  other 
words,  when  other  instances,  were  to  be  had,  is  Non-observation ;  and 
the  erroneous  inference,  so  ftr  as  it  is  to  be  attributed  to  this  cause,  ia 
a  Fallacy  of  the  second  class. 

It  belongs  not  to  our  purpose  to  tpeat  of  non-observation  as  arising 
fitnn  casual  inattendon,  mm  general  doveuHness  of  mental  habits,  want 
of  due  praedce  in  the  use  of  the  observing  fiumldes,  or  insufficient  in- 
terest in  the  subject.  The  question  pertinent  to  logic  is— -Orandng 
the  want  of  complete  competency  in  the  observer,  on  what  poinlB 
is  that  insufficiency  on  bis  pait  likefy  to  lead  him  wrong  %  or  rather, 
what  sorts  of  instances,  or  of  circumstances  in  any  given  instaacct 
are  most  likely  to  escape  the  nedce  of  observers  generatty;  of  mankind 
at  large! 

§  3.  First,  then,  it  is  evident  that  when  the  instances  on  one  side  of 
a  quesdon  are  more  likely  to  be  remembered  and  recorded  than  those 
on  the  other ;  especially  if  there  be  any  strong  modve  to  preserve  the 
memory  of  the  first  but  not  of  the  latter ;  these  last  are  likely  to  be 
overlooked,  and^  escape  the  observadon  of  the  mass  of  mankind.  This 
is  the  recognized  explanadoa  of  the  credit  given,  in  spite  of  reason 
and  evidence,  to  many  classes  of  imposters:  to  quack  doctors,  and  for- 
tune-tellers in  all  ages ;  to  the  **  cunning  man"  of  modem  times,  and 
die  oracles  of  old.  Few  have  considered  the  extent  to  which  this 
fallacy  operates  in  praedce,  even  in  die  teeth  of  the  most  palpable 
negative  evidence.  A  striking  example  of  it  is  ^e  faith  wnicn  dm 
uneducated  pordon  of  the  agricultural  classes,  in  this  and  other  coun- 
tries, continue  to  repose  in  the  prophecies  as  to  weather  supplied  by 
ahnanac  makers:  although  every  season  affi>rds  to  them  numerous 
cases  of  completely  erroneous  predicdon ;  but  as  every  season  also 
furnishes  some  cases  in  which  the  predicdon  is  verified,  this  is  enough 
to  keep  up  die  credit  of  the  prophet,  with  people  who  do  not  reflect  on 
the  number  of  instances  requisite  for  what  we  have  called,  in  our  in- 
ducdve  teiminology,  the  Elimtnadon  of  Chance ;  since  a  certain  mim- 
her  of  casual  coincidences  not  only  may  but  witt  happen,  between  any 
two  unconnected  events. 

Coleridge,  in  one  of  the  essays  in  die  Friend,  has  very  happily 
illustrated  the  matter  we  are  now  considering,  in  discussing  the  ongxn 
of  a  proverb,  ''  which,  differently  worded,  is  to  be  founa  in  all  the 
languages  of  Europe,'*  viz.,  **  Fortune  favors  fools.*'  This  proverb, 
says  he,  '*  admits  of  various  explanadons.  It  may  arise  fh>m  pity,  and 
the  soothing  persuasion  that  Providence  is  eminendy  watchfhl  over  the 
helpless,  and  extends  an  especial  care  to  those  who  are  not  capable  of 
carmg  for  themselves.    So  used,  it  breathes  the  same  feeling  as  *Ot>d 
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ttompen  the  wind  to  the  shorn  lamb/  or  the  more  sportive  adage,  that 
*  the  fairies  take  care  of  children  and  tipsy  folk.'  "     So  &r,  the  noticHi 
partakes  of  the  character  of  a  &llacy  of  Generalization.    But  he  con« 
tinues,  **  The  persuasion  itself,  in  addition  to  the  general  religious 
feeling  of  mankind,  and  the  scarcely  less  general  love  of  the  marvelous, 
may  be  accounted  for  from  our  tendency  to  exaggerate  all  effects,  that 
seem  disproporCi<mate  to  their  visible  cause,  and  all  circumstanced  that 
are  in  any  way  strongly  contrasted  with  our  nofiionB  of  the  persons 
under  them.'*    Omitting  some  further  explanations  which  would  refer 
the  error  to  mal-observation,  or  to  the  other  species  of  non-observation 
(that  of  circumstances),  I  take  up  ^e  quotation  further  on.     **  Unfore- 
seen coincidences  may  have  greatly  helped  a  man,  yet  if  they  have 
done  for  him  only  what  possiluy  from  his  own  abilities  he  might  have 
effected  far  himself,  his  good  work  will  excite  less  attention,  and  the 
instances  be  less  rememoered.     That  clever  men  should  attain  their 
objects  seems  natural,  and  we  neglect  the  circumstances  that  perhaps 
produced  that  success  of  themselves,  without  the  intervention  of  skill 
or  foresight ;  but  we  dwell  on  the  &ct  and  remember  it,  as  something 
strange,  when  the  same  happens  to  a  weak  or  ignorant  man.     So  too, 
though  the  latter  should  fail  in  his  undertakings  fix)m  concurrences 
that  might  have  happened  to  the  wisest  man,  yet  his  failure  being  no 
more  than  might  have  been  expected  and  accounted  for  frt>m  his  roily, 
it  lays  no  holcf  on  our  attention,  but  fleets  away  among  the  other  undis- 
tinguished waves  in  which  the  stream  of  ordinary  life  murmurs  by  us, 
and  is  forgotten.     Had  it  been  as  true  as  it  was  notoriously  false,  that 
those  all-embracing  discoveries,  which  have  shed  a  dawn  of  science  on 
the  art  of  chemistry,  and  give  no  obscure  promise  of  some  one  great 
constitutive  law,  in  the  light  of  which  dwell  dominion,  and  the  power 
of  prophecy;  if  these  discoveries,  instead  of«faaving  been,  as  they  really 
were,  preconcerted  by  meditation,  and  evolved  out  of  his  own  intellect, 
had  occurred  by  a  set  of  lucky  accidents  to  the  illustrious  father  and 
founder  of  philosophic  alchemy ;  if  they  had  presented  themselves  to 
Professor  Davy  exclusively  in  consequence  of  his  luck  in  possessing  a 
particular  ndvanic  battery;  if  this  battery,  as  far  as  Davy  was  con- 
cerned, had  itself  been  an  accident,  and  not  (as  in  point  of  fact  it  was) 
desired  and  obtained  by  him  for  the  purpose  of  insuring  the  testimony 
of  experience  to  his  principles,  ana  in  order  to  bind  down  material 
nature  under  the  inquisition  of  reason,  and  force  from  her,  as  by  tor- 
ture, unequivocal  answers  to  prepared  and  preconceived  questions, — 
yet  still  they  would  not  have  been  talked  of  or  described  as  instances 
of  luck^  but  as  the  natural  results  of  his  admitted  genius  and  known 
skilL     But  should  an  accident  have  disclosed  similar  discoveries  to  a 
mechanic  at  Birmingham  or  Sheffield,  and  if  the  man  should  grow  rich 
in   consequence,  and  partly  by  the  envy  of  his  neighbors  and  partly 
with  good  reason,  be  considered  by  them  as  a  man  hdow  par  m  the 
general  powers  of  his  understanding;  then,  *0  what  a  lucky  fellow! 
well.  Fortune  does  favor  fools — ^that's  for  certain ! — It  is  always^  po!' 
And  forthwith  the  exclaimer  relates  half  a  dozen  similar  instances. 
Thus  accumulating  the  one  sort  of  facts  and  never  collecting  the  other, 
we  do,  as  poets  in  their  diction,  and  quacks  of  all  denominations  do  in 
their  reasoning,  put  a  part  for  the  whole,  and  at  once  soothe  our  envy 
and   gratify  our  *love  of  the  marvelous,  bv  the  sweeping  proverb^ 
Fortune  favors  foola.*' 
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This  passaffe  very  happi]^  sets  forth  the  manner  in  which,  under  the 
loose  mode  of  induction  which  proceeds  j^er  emuma'ationem  nmplieem^ 
not  seeking  for  instances  of  such  a  kind  as  to  be  decisive  of  the  ques- 
tion, but  generalising  horn  any  which  occur,  or  rather  which  are 
remembered,  opinions  grow  up  with  the  apparent  sanction  of  experi- 
ence, which  have  no  foundation  in  the  laws  of  nature  at  alL  "  Itaque 
recte  respoodit  ille,"  (we  may*  say  with  Bacon,*)  '*  qui  cum  suspensa 
tabula  in  templo  ei  monstraretur  eorum,  qui  vota  solverant,  quod 
naufiragii  periculo  elapsi  sint,  atque  interzogando  premeretur,  anne 
turn  quidem  Deorum  numen  agnosceret,  quaesivit  denuo.  At  ubi  tunt 
iUi  depicii  qui  pott  vata  nuncupata  perierwUt  Eadem  ratio  est  fere 
omnis  superatitionisy  ut  in  Astrologicis,  in  Somniis,  Ominibus,  Neme- 
sibus,  et  nujusmodi ;  in  quibus,  homines  delectati  hujusmodi  vanitati- 
bus,  advertunt  eventus,  ubi  implentur ;  ast  ubi  fallunt,  licet  multo  fre- 
quentius,  tamen  negligunt,  et  prsetereunt.''  And  he  proceeds  to  savy 
Uiat  independently  of  the  love  of  the  marvelous,  or  any  other  bias  m 
the  inclinations,  there  is  a  natural  tendency  in  the  intellect  itself  to  this 
kind  of  fallacy ;  since  the  mind  is  more  moved  by  affirmative  instances, 
although  negative  ones  are  of  most  use  in  philosophy :  "  Is  tamen 
bumano  inteUectui  error  est  proprius  et  perpetuus,  ut  magis  moveatur 
et  excitetur  Affirmativis,  quam  Negativis ;  cum  rite  et  ordine  aequum 
se  utrique  prsebere  debeat;  qui^  contra,  in  omni  Axiomate  vero  oon- 
sdtuendo,  major  vis  est  jyistantisB  negativs." 

But  the  greatest  of  all  causes  of  non-observation  is  a  preconceived 
opinion.     This  it  is  which,  in  all  ages,  has  made  the  whole  race  of 
mankind,  and  every  separate  section  of  it,  for  the  most  part  unobser- 
vant of  all  &cts,  however  abundant,  even  when  passing  under  their  own 
eyes,  which  are  contradictory  to  any  first  appearance,  or  any  received 
tenet.'    It  is  worth  while  to  recall  occasionally  to  the  oblivious  memory 
of  mankind,  some  of  the  striking  instances  in  which  opinions  that  the 
simplest  experiment  would  have  shown  to  be  erroneous,  continued  to 
be  entertained  because  nobody  ever  thought  of  trying  that  experiment. 
One  of  the  most  remarkable  of  these  was  exhibited  in  the  Copemican 
controveray.     The  opponents  of  Copernicus  argued  that  the  earth  did 
not  move,  because  it  it  did,  a  stone  let  Ml  from  the  top  of  a  hieh  tower 
would  not  reach  the  ground  at  the  foot  of  the  tower,  but  at  a  bttle  dis- 
tance from  it,  in  a  contrary  direction  to  the  earth's  course;  in  the  same 
manner  ^said  they)  as,  if  a  ball  is  let  drop  from  the  mast-head  while 
the  ship  IS  in  full  sail,  it  does  not  fall  exactly  at  the  foot  of  the  mast, 
but  nearer  to  the  stem  of  the  vesseL     The  Copemicans  would  have 
silenced  these  objectors  at  once  if  they  had  tried  dropping  a  ball  from 
the  mast-head,  because  they  would  have  found  that  it  does  fall  exactly 
at  the  foot,  as  the  theory  requires^:  but  no ;  they  admitted  the  spurious 
&ct,  and  struggled  vainly  to  make  out  a  difference  between  the  two 
cases.     "  The  ball  was  no  part  of  the  ship — and  the  motion  forward 
was  not  natural,  either  to  the  ship  or  to  tne  ball.     The  stone,  on  the 
other  hand,  let  fiill  from  the  top  of  the  tower,  was  ^part  of  the  earth; 
and  therefore,  the  diurnal  and  annual  revolutions  which  were  natural 
to  die  earth,  were  also  natural  to  the  stone;  the  stone  would,  there- 
fore, retain  the  same  motion  with  the  tower,  and  strike  the  ground  pre- 
cisely at  the  bottom  of  it."t 

*  iVw.  Org,,  Aph.  40.  f  PxjiTFAiB*f  DuMrt^tim,  sect.  4. 
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Other  examples,  scarcely  less  striking,  are  recorded  by  Mr.  Whewell,* 
where  imaginary  laws  of  nature  ha^e  continued  to  be  received  as  .real, 
merely  because  no  one  person  had  steadily  Yooked  at  facts  which  almost 
every  one  had  the  opportonity  of  observing.  *'A  vague  and  loose 
mode  of  looking  at  tacts  veiy  easily  observable,  left  men  for  a  long 
time  under  the  belief  that  a  body  ten  times  as  heavy  as  another  fiJls 
ten  times  as  fiist;  that  objects  immersed  in  water  are  always  magnified, 
without  regard  to  the  form  of  the  surflice;  that  the  magnet  exerts  an 
irresistible  force;  that  crystal  is  always  found  associated  with  ice ;  and 
the  like.  These  and  many  other  are  examples  how  blind  and  careless 
man  can  be,  even  in  observation  of  the  plainest  and  commonest  a{^* 
pearances ;  and  they  show  us  that  the  mere  faculties  of  perception, 
althoneh  constantly  exercised  upon  innumerable  objects,  may  long  fail 
in  leacung  to  any  exact  knowledge." 

The  influence  of  a  preconceived  theory  is  well  exemplified  in  the 
superstitions  of  barbarians  respecting  the  virtues  of  medicaments,  and 
of  charms.  The  negproes,  among  whom  coral,  as  of  old  among  our- 
selves, is  worn  as  an  amulet,  affirm,  acccording  to  Dr.  Paris,  t  that  its 
color  "  is  always  affected  by  the  state  of  health  of  the  wearer,  it  becom- 
ing paler  in  disease."  On  a  matter  open  to  univenal  observation,  a 
general  proposition  which  has  not  the  smallest  vestige  of  truth,  is 
received  as  a  result  of  experience;  the  preconceived  opinion  prevent- 
ing all  observation  of  suoi  instances  as  do  not  accord  with  it. 

$  4.  For  illustration  of  the  first  species  of  non-observation,  that  of 
Instances,  what  has  now  been  stated  may  suffice.  But  there  may  also 
be  non-observation  of  some  material  circumstances,  in  instances  which 
have  not  been  altogether  overlooked— nay,  which  may  be  the  very 
instances  upon  which  the  whole  supentructure  of  a  theory  has  been 
fi^unded.  As,  in  the  cases  hitherto  examined,  a  general  proposition 
was  too  rashly  adopted,  on  the  evidence  of  particulars,  tnie  indeed,  but 
insufficient  to  support  it ;  so  in  the  cases  to  which  ive  now  turn,  the 
particulars  themselves  have  been  imperfectly  observed,  and  the  singu- 
lar propositions  upon  which  the  generalization  is  grounded,  or  some  at 
least  or  those  singular  propositions  are  false. 

Such,  for  instance,  was  one  of  the  mistakes  committed  in  the  cele^ 
brated  phlogistic  theory ;  a  doctrine  which  accounted  for  combustion 
by  the. extrication  of  a  substance  supposed  to  be  contained  in  all  com- 
bustible matter,  and  to  which  the  name  phlogiston  was  given.  The 
hypothesis  accorded  tolerably  well  with  sape^cial  appearances :  the 
ascent  of  flame  naturally  suggests  the  escape  of  a  substance ;  and  the 
visible  residuum  of  ashes,  in  bulk  and  weignt,  generally  falls  extremely 
short  of  the  combustible  material  The  error  was,  non-observation  cS 
an  important  portion  of  the  actual  residue,  namely,  the  gaseous  pro- 
ducts GMf  combustion,  When  these  were  at  last  noticed  and  brought 
into  account,  it  appeared  to  be  an  universal  law,  that  all  substances 
gain  instead  of  losing  weight  by  undergoing  combustion ;  and,  after 
the  usual  attempt  to  accommodate  the  old  theory  to  the  new  fisict  by 
xneans  df  an  arbitrary  hypothesis  (that  phlogiston  had  the  quality  of 
positive  levity  instead  of  gpravity),  diemists  were  conducted  to  the  true 
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explaiiation,  iMntfly  that  instead  of  a  Bubstanoe  sepavated,  diaro  was 
ou  the  coQtraty  a  aabstaiice  absorbed. 

Many  of  the  absurd  practices  which  have  been  deemed  to  pooaoaa 
medicinal  efficacy,  have  been  indebted  for  their  repntatioii  to  non- 
observance  of  some  accompanying  oiroiunstance  which  was  the  real 
agent  in  the  cures  ascribed  to  liiem.  Thus*  a£  the  sympathetic  powdei 
of  Sir  Kenehn  Digby :  ''  Whenever  any  wound  had  been  inflicted, 
this  powder  was  applied  to  the  weapon  that  had  inflicted  it,  whicb 
was,  moreover^  covered  with  ointment,  and  dressed  two  or  three  times 
a  day.  The  wound  itself,  in  the  meantime^  was  directed  to  be  brought 
together,  and  car^iilly  bound  up  vrith  dean  linen  rags,  but  ahave  aU^ 
to  he  let  alone  for  seven  days,  at  the  end  of  which  penod  the  bandages 
were  removed,  when  the  wound  was  generally  fi»mid  perfectly  nniied. 
The  triumph  of  the  cure  was  decreed  to  the  mysterious  agency  of  thb 
sympathetic  powder  winch  had  been  so  assiauouslj  applied  to  tiie 
weapon,  whereas  it  is  hardly  necessary  to  observe  diat  die  promptnMs 
of  the  cure  depended  upon  the  total  exclusion  of  air  from  the  wound, 
and  upon  the  sanative  operations  of  nature  not  having  reoeived  any 
disturbance  from  the  officious  interference  of  art.  The  result,  beyond 
all  doubt,  iumished  the  first  hint  which  led  surgeons  to  the  improved 
practice  of  healing  wounds  by  wh^t  is  technically  called  the^jt  tiile»- 
tion"*  "  In  all  records,''  adds  Dr.  Paris,  ^  <n  eztraordittary  cures 
performed  by  mysterious. agents^  there  is  &  great  desire  to  conceal  the 
remedies  and  other  curative  means  which  were  simultaneously  admin- 
istered with  them :  thus  Oribasius  commends  in  high  terms  a  necklace 
of  Paeony  root  for  the  cure  of  Epilepsy ;  but  we  leam  that  he  always 
took  care  to  accompany  its  use  with  copious  evacuations,  although  he 
assigns  to  them  no  share  of  credit  in  the  cure.  In  later  times  we  have 
a  good  specimen  of  this  species  of  deception,  presented  to  us  in  a  work 
on  Scromla  by  Mr.  Morley,  written,  as  we  are  informed,  for  die  sole 
purpose  of  restoring  the  much  injured  character  and  use  of  the  Ver- 
vain ;  in  '^ich  the  uothor  directs  the  root  of  this  plant  to  be  tied  vrith 
a  yard  of  white  satin  riband  arouqd  the  neck,  where  it  is  to  remain 
until  the  patient  is  cured ;  but  mark-~-during  this  interval  he  calls  to 
his  aid  the  most  active  medicines  in  the  materia  medica  T't 

In  other  cases  the  cures  really  produced  by  rest,  regimen,  and 
amusement,  haxre  been  ascribed  to  the  medicinal,  or  occasionally  to 
the  Bupematural,  means  which  were  put  in  requisition.  **  The  cele- 
brated John  Wesley,  while  he- commemorates  the  triumph  of  sulphur 
and  supplication  over  his  bodily  infirmity,  forgets  to  appreciate  the 
.resuscitating  influence  of  four  months  repose  from  his  apostolic  labors ; 
and  such  is  the  disposition  of  the  human  mind  to  place  confidence  in 
the  operation  of  mysterious  agents,  that  we  find  him  more  disposed  to 
attribute  his  cure  to  a  brown  paper  plaster  of  egg  and  brimstone,  than 
to  Dr.  Fothergill's  salutary  prescription  of  country  air,  rest,  asses'  milk, 
and  horse  exercise."| 

In  the  following  example,  the  oircumstonoe  overlooked  was  of  a 
somewhat  different  character.  "When  the  yellow  fever  raged  in 
America,  the  practitioners  trusted  exclusively  to  the  copious  use  of 
mercury ;  at  first  this  plan  was  deemed  so  universally  efficacious,  that, 
in  the  enthusiasm  of  the  moment,  it  was  triumphantiy  proclaimed  that 

• 
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death  never  took  place  after  the  mercury  had  evinced  its  effect  upon 
the  system :  ell  this  was  very  true,  but  it  fiimished  no  proc^  of  the 
efficacy  of  that  metal,  since  die  disease  in  its  aggravated  form  was  so 
rapid  in  its  career,  that  it  swept  away  its  victims  Ion?  before  the  sYa-> 
tem  could  be  brought  tmder  mercunal  influence,  while  in  its  milder 
shape  it  passed  off  equally  well  without  any  assistance  from  art"* 

In  these  examples  the  circumstance  overlooked  was  cognizable  by 
the  senses.  In  other  cases,  it  is  one  the  knowledge  of  which  could 
only  be  arrived  at  by  leasoning ;  but  the  fiiUacy  may  stitt  be  classed 
under  the  head  to  which,  for  want  of  a  more  appropriate  name,  we 
have  given  the  appellation  Fallacies  of  Non-observation.  It  is  not  the 
nature  of  the  faculties  which  ought  to  have  been  employed^  but  the  non- 
employment  oi  them,  which  constitutes  this  natural  Order  of  Fallacies. 
Wherever  the  error  is  negative,  not  positive;  wherever  it  consists 
specially  in  overlooking,  inheing  ignorant  or  unmindful  of  some  fact 
which,  if  known  and  attended  to,  would  have  made  a  difference  in  the 
conclusion  arrived  at ;  the  error  is  properly  placed  in  the  Class  which 
we  are  considering.  In  this  Class,  there  is  not,  as  in  aU  other  falla- 
cies there  is,  a  positive  misestimate  of  evidence  actually  had.  The 
conclusion  would  be  just,  if  the  portion  which  is  seen  of  the  case  were 
the  whole  of  it ;  but  there  is  another  portion  overlooked,  which  vi» 
tiates  the  result. 

For  instance,  there  is  a  remarkable  doctrine  which  has  occasionally 
found  a  vent  in  the  public  speeches  of  unwise  legislators,  but  which' 
only  in  one  instance  that  I  am  aware  of  has  received  the  sanction  of  a 
philosopher,  namely  M.  Victor  Cousin,  who,  in  his  preface  to  the  Grorgias 
of  Plato,  contending  that  punishment  must  have  some  other  and  higher 
justification  than  the  prevention  of  crime,  makes  use  of  this  argument 
— that  if  punishment  were  only  for  the  sake  of  example,  it  would  be 
indifferent  whether  we  punished  the  innocent  or  the  guilty,  since  the 
punishment,  considered  as  an  example,  is  equally  efficacious  in  either 
case.     Now  we  must,  in  order  to  go  along  with  M.  Cousin,  suppose, 
that  the  person  who  feels  himself  under  temptation,  observing  some- 
body punished,  concludes  himself  to  be  in  daneer  of  being  punished 
likewise,  and  is  terrified  accordingly.     But  it  is  forgotten  that  if  the 
person  punished  is  supposed  ^o  be  innocent,  or  even  if  there  be  any 
doubt  of  his  guilt,  the  spectator  will  reflect  that  his  olvn  danger,  what- 
ever it  may  be,  is  not  contingent  upon  his  guiltiness,  but  threatens  him 
equally  if  he  remains  innocent,  and  how  therefore  is  he  deterred  from 
guilt  by  the  apprehension  of  such  punishment  1    M.  Cousin  supposes 
chat  men  will  be  dissuaded  from  guilt  by  whatever  renders  the  condi- 
tion of  the  guilty  more  perilous,  forgetting  that  the  condition  of  the 
innocent  (also  one  of  the  elements  m  the  calculation)  is,  in  the  case 
supposed,  made  perilous  in  precisely  an  equal  de^e.     This  is  a  fal- 
lacy of  overlookmg ;  or  of  non-observation,  within  the  intent  of  our 
classification. 

Fallacies  of  this  description  are  the  great  stumbling-block  tO  just 
views  in  political  economy.  The  economical  workings  of  society  afford 
innumerable  cases  in  wluch  the  effects  of  a  cause  consist  of  two  sets 
of  phenomena:  the  one  immediate,  concentrated,  obvious  to  vulgar 
eyee,  and  passing,  in  common  apprehension,  for  the  whole  effect ;  the 
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•llMr  widely  diSiuiBd,  or  lyiag  ^^fP^"^  under  tbe  euffiiee,  and  wUch  ie 
flocactly  conixary  to  the  fermer.  Take^  f<M*  instance,  the  vulgar  notion, 
•o  plauflible  at  the  fixBt  glance»  ef  the  encaurBgenient  ^ven  to  induetry 
bvlaviah  expenditure.  A,  who  spends  his  whole  inc<Hne,  and  even 
his  capital^  in  expensive  living,  is  supposed  to  ffive  great  employment  to 
labor.  By  who  hves  npon  a  small  portion,  and  invests  the  remainder  in 
the  funds,  ia  thou^t  to  give  little  or  no  employment.  For  everybody 
sees  the  gains  wluch  are  made  by  A's  tradesmen,  servants,  and  others, 
while  his  money  is  spending.  B's  savings,  on  the  oontraiy,  pass  into  the 
hands  of  the  person  whose  stock  he  purchased*  who  with  it  pays  a  debt 
he  owed  to  some  banker,  who  lends  it  again  to  some  merchant  or  manu- 
facturer ;  and  the  capital,  being  laid  out  in  hiring  pinners  and  weavers, 
or  carriers  and  the  crews  of  merchant  vessels,  not  only  sives  immediate 
employment  to  as  much  industry  at  once  as  A  employs  miring  the  whole 
of  nis  career,  but  coming  back  with  increase  by  the  sale  m  the  goods 
which  have  been  manufactured  or  iinpoited,  form  a  fund  for  the  em- 
ployment of  the  same  and  pexhaps  a  greater  quantity  of  labor  in  per- 
petuity. But  the  careless  observer  does  not  see,  and  therefore  aoes 
not  consider,  what  becomes  of  B's  money ;  he  does  see  what  is  done 
with  A's :  he  observes  the  amount  of  industry  which  A's  profusion 
feeds ;  he  observes  not  the  far  greater  quantity  which  it  prevents  from 
being  fed :  and  thence  the  prejudice,  universal  to  the  tmie  of  Adam 
Smi£,  and  even  yet  only  exploded  among  persons  more  than  oom- 
monly  instructed,  that  })rodigality  encourages  industry,  and  parsimony 
IS  a  discouragement  to  iL 

The  common  argument  against  free-trade  is  a  &llacy  of  the  same 
nature.     The  purchaser  of  British. silk  encourages  British  industry; 
the  purchaser  of  Lyons  silk  encourages  only  French;  the  former  con- 
duct is  patriodsm^  the  latter  ought  to  be  interdicted  by  law.     The 
circumstance  is  overlooked,  that  the  purchaaer  of  any  foreign  com- 
modity of  necessity  causes,  directly  or  indirectly,  the  export  of  an 
eauivaJent  value  of  some  English  article  (beyond  what  would  other- 
wise be  exported),  either  to  the  same  foreini  countiy  or  to  some 
other :  whioi  fact,  although  fix>m  the  complication  of  the  circumstancea 
it  cannot  always  be  verified  by  specific  observation,  no  observation  can 
poasiblv  be  brought  to  contradict,  while  the  evidence  of  reasoning  upon 
which  u  rests  is  absolutely  irrefragable.     The  fallacy  is,  therefore,  the 
same  as  in  the  preceding  case,  that  of  seeing  a  part  only  of  the  phe- 
nomena, and  imagining  uat  part  to  be  the  whole ;  and  may  be  raued 
among  FaUacies  of  Non-observation. 

« 

§  5.  To  complete  the  examination  of  the  second  of  our  five  clasaea, 
we  have  now  to  speak  of  Mai-observation;  in  which  the  error  does 
not  lie  in  the  fiict  tnat  something  is  unseen,  but  that  something  aeen  is 
seen  wrong. 

Perception  being  infallible  evidence  of  whatever  is  really  perceived, 
the  error  now  under  consideration  can  be  committed  no  otherwise 
than  by  mistaking  for  perception  what  is  in  fact  inference.  We  have 
fiarmerlv  shown  how  intimately  the  two  are  blended  in  almost  every- 
thing  which  is  called  observation,  and  still  more  in  every  Descriptioii.* 
What  is  actually  on  any  occasion  perceived  by  our  senses  beings  ao 

*  Svpim,  p.  388. 
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fninuta  in  ancMmty  and  geamXlj  so  ununpoctant  a  portion  of  flie  state 
nf  &ct8  which  we  wish  to  ascertain  or  to-  communicate,  it  woidd  be 
absurd  to  say  that  either  in  our  obsenrationsy  or  in  conveying  their 
result  to  others,  we  ought  not  to  mingle  ii^erenee  with  Ihct ;  all  that 
can  be  saul  is,  that  when  we  do  so  we  oug^  to  be  awaie  of  what  we 
are  doiiiff,  and  to  know  what  part  of  the  assertion  rests  upon  conscious- 
ness, and  is  therefore  indisputable,  what  port  upon  inrerance,  tod  is 
therefore  qneatiDnable. 

One  of  the  most  celebrated  examples  of  an  universal  error  produced 
by  mistaking  an  inference  fbr  the  direct  evidence  of  the  senses,  was 
the  resistance  made,  on  the  ground  of  common  sense,  to  l^e  Copemican 
system.  People  fiuicied  they  tatp  die  sun  rise  and  set,  die  stars  revolve 
in  circles  round  the  pole.  We  now  know  that  they  saw  no  such  thing : 
what  they  really  saw  were  a  set  of  appearances,  equally  reconcila- 
ble with  the  theory  they  held  and  widi  a  totally  different  one.  It 
seems  strange  that  such  an  instance  as  tliis,  of  the  testimony  of  the 
senses  plea&d  with  the  most  entire  connecien  in  favor  of  something 
which  was  a  mere  inference  of  the  judgment,  and^  as  it  turned  out, 
a  Mae  inference,  should  not  have  opened  the  eyes  of  the  bigots 
of  common  sense,  and  inspired  them  with  a  mere  modest  distrust 
of  the  competency  of  mere  ignorance  to  judge  the  conclusions  of 


In  proportion  to  any  person's  deficiency  of  knowledge  and  mental 
cultivation,  is  generally  nis  inalnlity  to  discriminate  between  his  infer- 
ences and  the  perceptions  on  which  they  were  grounded.  Many  a 
marv^ous  tale,  many  a  scandalous  anecdote,  owes  it»  origin  to  this 
inc^acity.  The  narrator  relates,  not  what  he  saw  or  heara,  but  the 
impression  whidi  he  derived  firom  what  he  saw  or  heard,  and  of  which 
perhaps  the  greater  part  consisted  of  inference,  though  the  whole  is 
relatM  not  as  ii^rence,  but  as  matter-of-fect;  The  difficulty  ef  in- 
ducing witnesses  to  restrain  within  any  moderate  limits  the  intermix- 
ture of  their  inferences  with  the  narradve  of  tiieir  percepdons,  is  well 
known  to  experienced  cross-examinevB ;  and  sdll  mere  is  this  the  case 
when  iffnorant  persons  attempt  to  describe  any  natural  phenomenon. 
**  llie  snnplest  narradve,"  says  Dueald  Stewart,*  ''of  the  most  illiterate 
observer  involves  more  or  less  of  hypothesis;  nay,  in  general,  it  will 
be  found  that,  in  propoition  to  his  ignorance,  the  greater  is  the  number 
of  eonjectund  principles  involved  in  hir  statements.  A  village  podie- 
cary  (and,  if  possible,  in  a  still  greater  degree,  an  expmenced  nurse) 
is  seldom  able  to  describe  the  plainest  case,  without  employing  a  phra- 
seology of  which  every  word  is  a  theory ;  whereas  a  simple  and  gen- 
nine  specificadon  of  the  phenomena  which  mark  a  pardcular  disease, 
a  specificadon  unsc^lusdcated  by  fency,  or  by  preconceived  opinions, 
may  be  regarded  as  unequivocal  evidence  of  a  mind  trained  by  lonff 
and  successful  study  to  the  most  difficult  of  all  arts,  that  of  the  fiiithfiiu 
trnterpretatiaH  of  nature."t 

*  JBemtuSM  ^  ikn  PkilMopkjf  •/ 1*«  Jftnd,  yoL  iL,  ch.  4,  Met  5. 

t  The  foUowinff  ai^eedota,  rebted  by  Dr.  Paris  CPAomuMofam,  pp.  7S-7),  is  tn  smwsing 
JDBtance  of  an  iiSerence  mistaken  for  a  direct  perception.  **  Shortly  after  Sir  Hnmphrf 
DaTy  had  saeceeded  in  deeomposins  the  fixed  alkalies,  a  portion  ot  potassrom"  (a  sab- 
fltaace  so  light  as  to  swim  upon  water)  "  was  placed  in  the  hand  of  one  of  oar  most  dia- 
tmgiushed  chemists,  with  a  qnery  as  to  its  nature.  The  philosopher  obsenring  its  aspect 
«iJ  splendor  did  not  hedtate  in  pronouncing  It  to  be  metallic,  and  uniting  at  once  the  jdea 
flf  woght  with  that  of  metal,  the  evidenoe  of  his  senses  was  even  insomcient  to  disserer 
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The  imivenalitj  of  die  confiinon  between  perceptioiia  aad  the  infer- 
ences drawn  firom  them,  and  the  rarity  of  the  power  to  discriminate 
the  one  from  the  other,  ceases  to  suiprise  us  when  we  consider  that  in 
.the  far  greater  number  of  instances  the  actual  perceptions  of  our  senses 
are  of  no  impoitance  or  interest  to  us  except  as  marks  fix>m  which  we 
infer  somethmff  beyond  them.  It  is  not  the  color  and  superficial  exten- 
sion perceived  by  the  eye  that  are  iimK>rtant  to  us,  but  the  object,  of 
which  those  Tisible  appearances  testify  the  presence ;  and  '^ere  the 
sensation  itself  is  inmnerent,  as  it  generally  is,  we  have  no  motive  to 
attend  particulariy  to  it,  but  acquire  a  habit  of  passing  it  over  without 
distinct  consciousness,  and  going  on  at  once  to  the  inference.  So  that 
to  know  what  the  sensation  actuallv  was,  is  a  study  in  itself,  to  which 
the  painter,  for  example,  has  to  tram  himself  by  special  and  long  con- 
tinued discipline  and  application.  In  things  further  removed  from  the 
dominion  of  the  outwara  senses,  no  one  who  has  not  great  experience 
in  psychological  analysis  is  competent  to  break  this  intense  association: 
ana  when  such  analydc  habits  do  not  exist  in  the  requisite  degree,  it  is 
hardly  possible  to  mention  any  of  the  habitual  judgments  of  mankind 
on  subjects  of  a  high  degree  of  abstraction,  from  the  b^g  of  God  and 
the  immortality  of  the  soul  down  to  the  mcdtiplication  table,  which  are 
not,  or  have  not  been,  considered  as-  matter  of  direct  intuition.  In 
saying  this  I  do  not  seek  to  prejudge  the  question  of  transcendental 
metaphysics,  how  &r  a  certain  number  oS  these  habitual  judgments  are 
really  intuitive,  or  otherwise.  I  onl]r  point  out  the  strength  of  the 
tendency  to  ascribe  an  intuitive  character  to  judgments  which  are  mere 
inferences,  and  often  false  ones.  No  one  can  doubt  that  many  a  de- 
luded visiouary  has  actually  believed  that  he  was  directly  inspired  from 
heaven,  and  that  the  Almighty  had  conversed  with  him  face  to  &ce; 
which  yet  was  only,  on  his  part,  a  conclusion  drawn  from  ^peacancee 
to  his  senses  or  feelings  in  his  internal  consciousness  which  were  alto- 
gether an  insufficient  foundation  for  any  such  belief  The  caution, 
therefore,  which  is  needful  against  this  class  of  errors,  could  not  with 
any  propriety  have  been  foregone ;  though  to  determine  whether,  on 
any  of  the  great  questions  ca  metaphysics,  such  errors  are  actoaUy 
committed,  belongs  not  to  this  place,  but,  as  I  have  so  often  said,  to  a 
different  science. 

ideu  80  impmblr  BiMcimted  m  his  iMnd,  aa^ 

€xclaimea,'Uttcertamlymetjahc,aiKi,wy;KmAroiit/      He  mistook  hl» /M^ffMMt  of  tiM 
ponderoaty  of  the  labetanoe  for  t  wmaation  iif  it 
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CHAPTEil  V. 

FALLACIES  OP  GENEKAUZATION. 

§  1.  The  class  of  FallacieB  of  which  we  are  now  to  speak,  is  the 
most  extensive  of  all ;  embracing  a  greater  number  ana  variety  of 
unfounded  inferences  than  any  of  the  other  classes,  and  which  it  is  even 
more  difficult  to  reduce  to  sub-classes  or  species.  If  the  attempt  made 
in  the  preceding  Books  to  define  the  principles  of  well-grounded  gener- 
alization has  been  successful,  all  generalizations  not  conformable  to 
those  principles  might,  in  a  certain  sense,  be  brought  under  the  present 
class :  when  however  the  rules  are  known  and  kept  in  view,  but  a 
casual  lapse  committed  in  the  application  of  them,  this  is  a  blunder, 
not  a  fidlacy.  To  entitle  an  error  of  generalization  to  the  latter  epithet, 
it  must  be  committed  on  principle;  mere  must  lie  in  it  some  erroneous 
seneral  conception  dt  thie  inductive  process ;  the  legitimate  mode  of 
drawing  conclusions  from  observation  and  experiment  must  be  funda- 
mentally misconceived. 

Without  attempting  anything  so  chimerical  as  an  exhaustive  classifi- 
cation  of  all  the  misconceptions  which  can  exist  on  the  subject,  let  us 
content  ourselves  with  noting,  amon?  the  cautions  which  might  be 
•oggested*  a  few  of  the  most  useful  and  needful. 

§  2.  In  the  first  place,  there  are  certain  kinds  of  generalization  which^ 
if  the  principles  ahready  laid  down  be  correct,  mtut  be  gproundless : 
experience  cannot  afford  the  necessary  conditions  for^establishing  them 
by  a  correct  induction.  Such,  for  instance,  are  all  inferences  fix>m  the 
order  of  nature  existing  on  the  earth,  or  in  the  solar  systetn,  to  that 
which  may  exist  in  remote  parts  of  the  universe;  where  the  phenom- 
ena, for  aught  we  know,  may  be  entirely  different,  or  may  succeed  one 
another  according  to  different  laws,  or  even  according  to  no  fixed  law 
at  alL  Such,  again,  in  matters  dependent  on  causation,  are  all  universal 
negatives,  all  propositions  that  assert  impossibility.  The  non-existence 
of  any  given  phenomenon,  however  uniformly  experience  may  as  yet 
have  testified  to  the  fact,  proves  at  most  that  no  cause,  adequate  to  its 
production,  has  yet  manimted  itself;  but  that  no  such  causes  exist  in 
nature  can  only  be  inferred  if  we  commit  the  absurdity  of  supposing 
that  we  know  all  the  forces  in  nature.  The  supposition  would  at  least 
be  premature  while  our  acquaintance  with  some  even  of  those  which 
we  do  know  is  so  extremely  recent.  And  however  much  our  knowl- 
edge of  nature  may  hereafter  be  extended,  it  is  not  easy  to  see  how 
that  knowledge  could  ever  be  complete,  or  how,  if  it  were,  we  could 
ewer  be  assured  of  its  being  so. 

The  only  laws  of  nature  which  afford  sufficient  warrant  for  attribut- 
ing impossibility,  are  first,  those  of  number  and  extension,  which  are 
psj'amount  to  the  laws  of  the  succession  of  phenomena,  and  not  ex- 
posed to  the  agency  of  counteracting  causes ;  and  secondly,  the  univer- 
sal law  of  causality  itself.  That  no  variation  in  any  effect  or  consequent 
will  take  place  while  the  whole  of  the  antecedents  remain  the  same, 
may  be  affirmed  with  full  assurance.  But,  that  the  addition  of  some 
antecedent  might  not  entirely  alter  and  subvert  the  accustomed 


cooaequent,  or  that  aatecedentB  competent  to  do  tihis  do  not  exist  in 
natnie,  we  are  in  no  cane  empowepod  positively  to  conclude. 

§  3.  It  is  next  to  be  remarked  that  all  generalizations  which  profess, 
like  the  theories  of  Thales,  Democritus,  and  others  of  the  early  Greek 
philosophers,  to  resolve  all  things  into  some  one  element,  or,  like  many 
modem  theories,  to  resolve  phenomena  radically  different  into  the 
same»  are  Becessarily  &ke.  lay  radically  different  phenomena  I  mean 
impressions  on  Our  senses  which  differ  in  quality,  and  not  merely  in 
degree.  On  this  subject  what  appeared  necessary  was  said  in  the 
chapter  on  the  Limits  to  the  Explanation  of  Laws  of  Nature;  but  as 
the  fallacy  is  even  in  our  own  times  a  common  one,  I  shall  touch  upon 
it  somewhat  littther  in  tbk  place. 

When  we  say  that  the  force  which  holds  the  planets  in  their  oihits 
is  resolved  into  fomvky,  or  that  the  force  which  make  substances  com- 
bine chemically  is  resolved  into  electricity,  we  assert  in  the  one  ease 
what  is,  and  in  the  other  case  what  might,  and  probably  will  ultimately 
be  a  legritimate  result  of  induction.  In  both  these  cases,  motioD  is 
resolved  into  motion.  The  assertion  is,  that  a  case  of  motion,  wlach 
was  supposed  to  be  special,  and  to  follow  a  discinot  law  of  its  ow]i« 
oonfonns  to  and  is  included  in  the  g^ieral  law.  which  regulatee  another 
class  of  motions.  But,  &om  these  and  similar  generalizatigMu,  eounte* 
nance  and  currency  has  been  given  to  attempts  to  resolve  not  motion 
into  motion,  but  heat  into  motion,  light  into  motion,  sensation  iaaetf  mto 
motion  (as  in  Hartley's  doctrine  of  vibradons) ;  states  of  consciousness 
into  states  of  the  nervous  systeiji,  as  in  the  ruder  forms  d  the  taateri- 
alist  philosophy;  vital  phenomena  into  mechanical  or  chemical  pro- 
cesses, as  in  some  schools  of  physiology. 

Now  I  am  far  from  pretending  that  it  may  not  be  capable  of  nroof, 
or  that  it  would  not  be  a  very  important  addition  to  our  knowleage  if 
proved,  that  certain  motions  m  the  particles  of  bodies  are  among  the 
condUiaiu  of  the  production  of  heat  or  light;  that  certain  assignable 
physical  modifications  of  the  nerves  may  be  among  the  comtiiiont  not 
only  of  our  sensations  or  emotions,  but  even  of  our  thoughts;  that  cer- 
tain mechanical  and  chemical  conditions  may,  in  the  order  of  nature,  be 
sufficient  to  determine  to  action  the  physiological  laws  of  life.  AH  I 
insist  upon,  in  comsMin  with  every  sober  thiwer  since  modem  science 
has  be^  definitively  constituted,  is,  that  it  diall  not  be  supposed  that  by 
proving  these  things  one  step  would  be  made  towards  a  real  explanation 
of  heat,  light,  or  sensadcMi;  or  that  the  TOneric  pecuHarity  of  tlioae 

Ehenomena  can  b^  in  the  least  de^pree  evaded  by  any  such  discoveries, 
owever  well  established.  Let  it  be  shown,  for  instance,  that  the 
most  complex  series  of  physical  causes  and  effects  succeed  cme  another 
in  the  eye  and  in  the  brain  to  produce  a  sensation  of  color;  rays  falling 
upon  the  eye,  refracted,  converging,  crossing  one  another,  makings  an 
inverted  image  on  the  retina,  and  after  this  a  motion — let  it  be*  a 
vibration  or  a  rush  of  nervous  fluid,  or  whatever  else  you  are  pleased  to 
suppose,  along  the  optic  nerve— a  propagation  of  this  motion  to  the 
brain  itself,  and  as  man^  more  different  motions  as  you  choose;-  atill, 
at  the  end  of  these  motions,  there  is  something  which  is  not  a  motian, 
there  is  a  feeling  or  sensation  of  color.  .Whatever  number  of  motiona 
we  may  be  able  to  interpolate,  and  whether  they  be  real  or  imaginuy. 
WA  a\in\i  9ti]l  find,  at  the  end  of  the  series,  amotion  antecedent  andn^nkir 
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conseq'udiit.  The  mode  in  which  any  one  of  the  motions  produces  the 
next,  might  possibly  be  susceptible  of  explanation  by  some  ^neral 
law  of  motion  previouslT  known;  but  the  mode  in  which  the  last  mo- 
tioa  produces  tne  sensation  of  color,  cannot  be  explained  by  any  law 
of  motion;  it  is  the  law  of  color;  which  is,  and  must  always  remain  a 
peculiar  thing.  Where  our  consciousness  recognizes  between  two 
phenomena  an  inherent  distinction ;  where  we  ate  sensible  of  a  difbri- 
ence  which  is  not  merely  of  degree,  and  feel  diat  no  adding  one  of  the 
phenomena  to  itself  would  produce  the  other;  any  theory  which 
attempts  to  bring  either  under  the  laws  of  the  other  must  be  false; 
thougn  a  theory  which  merely  treats  the  one  as  a  cause  or  condition  of 
the  ^er,  may  possibly  be  true^ 

§  4.  Among  the  remaining  ferms  of  erroneous  generalization,  sey« 
era!  of  those  most  woithy  of  and  most  requiring  notice  have  fhllen  under 
oar  examination  in  former  places,  where,  in  mvestigaiting  the  rules  of 
eofrect  induction,  we  hare  had  occasion  to  advert  to  the  distinction 
between  it  and  some  common  mode  of  the  incorrect.  In  this  number 
is  what  I  have  formerly  called  the  natural  Induction  of  uninquiring 
minds,  the  Induction  of  the  ancients,  which  proceeds  per  enumeraiia* 
nem  nmpHcem:  **  This,  that,  and  the  other  A  are  B,  I  cannot  think  of 
any  A  which  is  not  B,  therefore  eyery  A  is  B."  As  a  final  condem- 
nation of  this  mde  and  riovenly  mode  of  generalization,  I  will  quote 
Bacon's  emphatic  demmciflrtion  of  it ;  the  most  important  part,  as  I  baye 
more  tiian  ence  yentnred  to  assert,  of  thd  permanent  service  rendered 
by  him  to  philosophy.  /'Inductio'quae  procedit  per  enumerationem 
•implioem,  res  pueriUs  est,  et  precario  concludit,"  (concludes  only  iy 
your  leavef  or  provisionally,)  '*'et  periculo  exponitur  ab  instantii  con- 
tradtctorift,  et  plerumque  secundum  panciora  quam  par  est,  et  ex  kii 
ianiMmmodo  ju€B  pra$to  eunt  pronunciat.  At  Induetio  qam  ad  inven- 
tionem  et  demonstrationem  Scientiarum  et  Artium  erit  utilis,  Naturam 
separare  debet,  per  rejectiones  et  exclusiones  debitas;  ac  deinde  post 
negativas  tot  quot  sumciunt,  super  affirmativas  concludere."  ^ 

I  have  akeaiiy  said  that  the  mode  of  Simple  Enumeration  is  still  the 
common  and  received  method  of  Induction  in  whatever  relates  to  man 
and  Jiociety.  Of  tiiis  a  very  few  instances,  more  by  way  of  memento 
than  of  instruction,  may  suffice.  What,  for  example,  is  to  be  thought 
of  all  the  "  common-sense"  maxims  for  which  the  following  may  serve 
as  die  universal  formula :  "  Whatsoever  has  never  been,  vnll  never 
be."  As  lor  example  :  negroes  have  never  been  as  civilized  as  whites 
sometimes  are^  tiierefore  it  is  impossible  they  should  be  so.^  Women, 
as  a  classi  have  not  hitherto  equaled  men  as  a  class  in  intellectual 
energy  and  comprehensiveness,  therefore  they  are  necessarily  inferior. 
Society  cannot  prosper  witiiout  this  or  the  other  institution ;  e,  g.,  in 
Aristotle '8  time,  without  slavery ;  in  later  times,  without  an  estabUshed 
priesthood,  without  artificial  distinctions  of  ranks,  &c.  One  working 
man  in  a  thousand,  educated,  while  the  nine  hundred  and  ninety-nine 
remain  uneducated,  has  usually  aimed  at  raising  himself  out  of  his 
class,  therefore  education  makes  people  dissatisfied  with  their  condi- 
tion in  life.  Bookish  men,  taken  mm  speculative  pursuits  and  set  to 
work  on  something  they  know  nothing  about,  have  generally  been 
foiind  or  thougfat  to  do  it  ill ;  therefore  philosophers  are  unfit  for  busi- 
new,  kc^  &c     All  these  are  inductions  by  simple  MumeratioD. 
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AeasoDB  having  some  reference  to  the  canons  of  scientific  investigatiaD 
may  have  been  given  or  attempted  to  be  given  for  several  of  these 
propositions;  but  to  the  multitude  of  those  who  parrot  them,  die 
emumeroHo  simplex,  ex  his  tantummodo  fium  prtesto  sunt  pranttneiame, 
IS  the  sole  evidence.  Their  fallacy  consists  in  this,  that  they  are  induc- 
tions without  elimination ;  there  has  been  no  real  comparison  df  in- 
stances, nor  even  ascertainment  of  the  material  circumstances  in  any 
given  instance.  There  is  also  the  further  error,  of  forgetting  that  such 
generalizations^  even  if  well  established,  cannot  be  ultimate  truths,  but 
must  be  the  results  of  other  laws  much  more  elementary  ;  and  there- 
fore could  at  most  be  admitted  as  empirical  ]a.ws,  holding  ^ood  widiin 
the  limits  of  space  and  time  by  which  the  particular  observations'  that 
suggested  the  generalization  were  bounded.  ' 

Tlus  error  of  placing  mere  empirical  law^.and  laws  in  which  there 
is  no  direct  evidence  of  causation,  on  the  same  footing  of  certainty  as 
laws  of  cause  an  effect,  and  error  which  is  at  the  root  of  perhaps  the 
sreater  number  of  bad  inductions,  is  exemplified  only  in  its  grossest 
form  in  the  kind  of  generalizatians  to  which  we  have  now  inferred. 
These,  indeed,  do  not  possess  even  the  degree  of  evidence  which  per- 
tains to  a  well-ascertamed  empirical  law ;  but  admit  of  refutation  on 
the  empirical  ground  itself,  vnthout  ascending  to  causal  laws.  A  little 
reflection,  indeed,  will  show  that  mere  negations  can  only  form  the 
ground  of  the  lowest  and  least  valuable  kind  of  empiricaJ  law.  A 
phenomenon  has  never  been  noticed ;  this  only  proves  that  the  condi- 
tions of  that  phenomenon  have  not  yet  occurred  m  human  experience, 
but  does  not  prove  that  they  may  not  occur  to-morrow.  There  is  a 
higher  kind  ot  empirical  law  than  this,  namely,  when  a  phenomenon 
which  is  observed  presents  within  the  limits  of  observation  a  series  of 
gradations,  in  which  a  regularity,  or  something  like  a  mathematical 
fatw,  is  perceptible :  from  which,  therefore,  something  may  be  ration- 
ally presumea  as  to  those  terms  of  the  series  which  are  beyond  the 
limits  of  observation.  But  in  negation  there  are  no  gradations,  and  no 
series :  tiie  ^neralization^,  therefore,  which  deny  the  possibility  of  any 
given  condition  of  Man  and  Society  merely  because  it  has  never  yet 
been  witnessed,  cannot  possess  this  higher  degree  of  validity  even  as 
empirical  laws.  What  is  more,  the  minuter  examination  which  that 
higher  order  of  empirical  laws  presupposes,  being  applied  to  the  sub* 
ject  matter  of  these,  not  only  does  not  confirm  but  actually  refutes 
them.  For  in  reality  the  past  history  of  Man  and  Sov^ety,  instead  of 
exhibiting  them  as  immovable,  unchangeable,  incapab'e  of  ever  pre- 
senting new  phenomena,  shows  them  on  the  contrary  L  be,  in  many 
most  important  particulars,  not  only  changeable,.  Imt  actually  undergo- 
ing a  progressive  change.  The  empirical  law,  therefore,  best  expres- 
sive, in  most  cases,  of  Uie  genuine  result  of  obraivation,  would  be,  not 
that  such  and  such  a  phenomenon  will  continue  unchanged,  but  that  it 
will  continue  to  change  in  some  particular  manner. 

Accordingly,  while  almost  aU  generalizations  relating  to  Man  and 
Society,  antecedent  to  the  last  fifty  years,  have  erzed  in  the  gross  vray 
which  we  have  attempted  to  characterize,  namely,  by  impicitly  aa- 
Buming  that  human  nature  and  society  will  for  ever  revolve  in  ^le 
same  orbit,  and  exhibit  essentially  the  same  phenomena ;  which  is  also 
the  vulgar  error  of  practicalism  and  common  sense  in  our  ovni  day, 
cspecitdly  in  Great  Britain ;  the  more  thinking  minds  a(.  the  present 
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i|^,  liaviiig  applied  a  more  mmute  analysis  to  tfie  past  records  of  ou 
noe,  have  for  the  most  part  adopted  the  contraiy  opinion,  that  the 
human  species  lA  in  a  state  of  necessary  prDgression,  and  that  from  the 
terms  of  the  series  which  are  past  we  ma^  infer  with  certainty  those 
which  are  yet  to  come.  Of  this  doctrine,  considered  as  a  philoso^cal, 
tenet,  we  shalf  hare  occasion  to  speak  fuUy  in  the  concluding  fiook. 
If  not,  in  all  its  forms,  free  from  error,  it  is  at  least  always  free  from 
the  gross  and  stupid  error  which  we  previously  exemplified.  But,  in  all 
except  the  most  eminently  philosophical  minds,  it  is  infected  with  pre- 
cisely the  same  kind  of  fidlacy  as  tnat  is.  For  we  must  remember  that 
even  this  other  and  bettcir  generalization,  the  progressive  change  in  the 
condition  of  the  human  species,  is,  after  all,  but  an  empirical  law  :  to 
which,  moreover,  it  is  not  difficult  to  point  out  exceedingly  large  excep* 
tions  y  and  even  if  theae  could  be  got  rid  of,  either  by  disputing  the  facts 
or  by  explaining  and  limiting  the  theory,  the  general  objection  remains 
yalid  against  the  supposed  law,  as  applicable  to  any  other  than  what,  in 
our  third  Book,  were  termed  Adjacent  Case&  Fpr  not  only  is  it  no  uJti- 
mate,  but  not  even  a  causal  law.  Changes  do  indeed  take  place  in 
human  affairs,  but  every  one  of  those  changes  depends  upon  aetermi- 
nate  causes ;  the  **  progressibility  of  the  species"  is  not  a  cause,  but  a 
summary  expression  for  the  general  result  of  all  the  causes.  So  soon 
as,  by  a  quite  different  sort  of  induction,  it  shall  be  ascertained  what 
causes  have  produced  these  successive  changes  from  the  beginning  oi 
history  in  so  rar  as  they  have  really  taken  place,  and  by  what  causes  of  a 
contrary  tendency  they  have  been  occasionally  checked  or  entirely  coun- 
teracted, we  shall  then  be  prepared  to  predict  the  future  witlf  reason* 
able  foresight :  we  shall  be  in  possession  of  the  real  law  of  the  future ; 
and  shall  be  able  to  declare  upon  what  circumstances  the  continuapce 
of  the  same  onward  movement  will  eventually  depend.  But  this  it  is 
the  error  of  many  of  the  more  advanced  thinkers,  in  the  present  age, 
to  overlook ;  ana  to  imagine  that  the  empirical  law  collected  from  a 
mere  comparison  of  the  condition  of  our  species  at  different  past  times, 
is  a  real  law,  is  the  law  of  its  changes,  not  only  past  but  also  to  come» 
The  truth  is,  that  the  causes  upon  which  the  phenomena  of  the  moral 
world  depend,  are  in  eveiy  a^e,  and  almost  in  every  country,  com- 
bined in  some  different  proportion ;  so  that  it  is  scarcely  to  be  expect- 
ed that  the  general  resiut  of  them  all  should  conform  very  closely,  in 
its  details  at  least,  to  any  uniformly  progressive  series.  And  all 
generalizations  which  affirm  that  mankind  have  a  tendency  to  grow 
better  or  worse,  richer  or  poorer,  more  cultivated  or  more  barbarous, 
that  population  increases  taster  than  subsistence,  or  subsistence  than 
population,  that  inequality  of  fortunes  has  a  tendency  to  increase  or  to 
break  down,  and  the  like,  propositions  of  considerable  value  as  empin- 
cal  laws  within  certain  (but  generally  rather  narrow)  limits,  are  in 
reality  true  or  &lse  according  to  times  and  circumstances. 

What  we  have  said  of  empirical  generalizations  from  times  past  to 
times  still  to  come,  holds  equally  true  of  similar  generalizations  from 
presept  times  to  times  past ;  when  men  whose  acquaintance  with  moral 
and  social  facts  is  confined  to  their  own  age,  take  the  men  and  the 
things  of  that  age  for  the  type  of  men  and  things  in  general,  and  apply 
without  scruple  to  the  interpretation  of  the  events  of  history,  the  em- 
pirical laws  which  represent  sufficiently  for  daily  guidance  the  com- 
mon phenomena  of  human  nature  at  that  time  and  in  that  particular 
3Q, 
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Skate  of  sociecy.  H  oxanplea  aie  watited,  aloMit  every  biBtarical  ^notk, 
until  a  very  xeoent  period,  aboanded  in  them.  Tke  same  may  be  aaid 
of  thoae  wk>  generalize  empirically  frem  the  people  of  their  own 
country  to  the  people  of  other  countries,  as  if  human  beings  Mt, 
judged,  and  a^ed,  everywhere  in  the  same  manner. 

$  6.  In  the  fbregoing  instances,  the  distinction  is  confounded  between 
empirical  laws,  which  express  merely  the  customary  ofder  of  the  suo» 
cession  of^effi^cts,  and  the  laws  of  causation  on  which  the  effects  d^iend. 
There  may,  however,  be  incorrect  generalisation  when  this  matake 
is  not  committed;  when  the  investigation  takes  its  proper  direetioB,' 
that  of  causes,  and  die  result  erroneously  obtained  purports  to  be' a 
really  causal  law. 

The  most  vulgar  fiirm  of  this  fiJlacy  is  that  which  is  commonly  cidled 
foH  hoe,  ergo  propter  hoc,  or  cmm  hoe,  ergo  propter  hoc  As  vrhen  it  is 
inferred  that  England  owes  her  industrial  preeminence  to  her  xestrie- 
tions  on  commerce :  as  when  the  old  school  of  fineiiGiers,  and  I  am 
S(xrry  to  add,  Coleridge,  maintained  that  the  national  debt  was  one  of 
the  causes  of  the  national  prosperity :  as  when  the  excellence  of  dbe 
Church,  of  the  Houses  c^  Lords  and  Commons,  of  the  procedure  of 
the  law  courts,  he.,  are  inferred  firom  the  mere  fact  that  the  country 
has  prospered  under  them.  In  these  and  similar  cases,  if  it  can  be 
lenderea  probable  by  other  evidence  that  the  supposed  causes  have 
some  tendency  to  produce  the  offset  ascribed  to  them,  the  fiict  of  its 
having  been  produced,  though  only  in  one  instance,  is  of  some  value 
as  a  vermcation  by  specific  experience :  but  in  itself  it  goes  scarcely 
any  vray  at  M  tov?aras  establishing  such  a  tendency,  since,  admitting 
the  effect,  a  hundred  other  antecedents  could  show  an  equally  strong 
title  otthtU  kind  to  be  considered  as  (he  cause. 

In  these  examples  we  see  bad  generalisation  a  posteriori,  or  empir- 
icism properly  so  caHed :  causation  inferred  from  casual  conjunction, 
without  either  due  eHmiiiation,  or  any  presumption  arising  fixmi  known 
properties  of  the  supposed  agent  But  bad  generalization  h  priori  is 
roily  a^  common ;  which  is  properly  called  false  theoiy ;  conclusions 
drawn,  by  way  of  deduction,  firom  properties  of  some  one  agent  vrhich 
is  known  or  supposed  to  be  present,  all  other  coexisting  agents  being 
overlooked.  As  the  former  is  the  error  of  sheer  ignorance,  so  the 
latter  is  especially  that  of  instructed  minds ;  and  is  mainly  committed 
in  attempting  to  explain  complicated  phenomena  by  a  simpler  theory 
than  their  nature  aamits  of.  As  when  one  school  of  physicians  sought 
for  the  universal  principle  of  all  disease  in  '*  lentor  and  morbid  viscid- 
ity of  the  blood,"  and  imputing  most  bodily  derangements  to  mechan- 
ical obstructions,  thought  to  cure  them  by  mechanical  remedies  ;*  vrbile 
another,  the  chemical  school,  **  acknowledged  no  source  of  disease  bat 
the  presence  of  some  hostile  acid  or  alkaK,  or  some  deranged  con- 

*  **  Thus  Yoantof,**  nys  Dr.  Paris,  **  explained  tha  operation  of  mereorf  hj  ita  apecafic 
gravity,  and  the  adTocates  of  this  doctrine  lavored  the  general  introduction  of  the  prepara* 
tiona  of  iron,  especially  in  schirrus  of  the  spleen  or  Kver,  upon  the  same  faypotheHcal  pnof 
dple ;  for,  say  they,  wbaterer  is  moat  forcible  in  removing  the  obstmetion  mast  be  Uie 
most  proper  instrument  of  cure ;  such  is  steel,  which,  besides  the  attenuating  power  'with 
which  it  IS  furnished,  has  still  a  greater  force  m  this  case  from  the  gravity  of  its  [wrticlea, 
which,  being  seven  times  specifically  heavier  than  any  vegetable,  acts  in  proportion  ^wiili 
a  atnmger  impulse,  and  therefore  is  a  more  poweiiiil  daobatnient.  Thia  may  m  taken  ma  a 
specimen  of  the  style  in  which  these  mechanical  phyaiciaDa  teaaaoad  and  piactiaed.** 
Pkamiacotagia,  pp.  3S-S. 


PALLACIBB  OF  OBHKIALIZATIOIV.  Ml 

ditiaii  in  th^  eheimoal  compontkm  of  die  fluid  or  solid  parta,"  and 
conceived,  therefore,  that  "  all  remedies  must  act  bv  producing  chem- 
ical changes  in  the  body.  We  find  Toaxnefort  bosdy  engaged  in  test* 
ing  erery  Testable  juice,  in  order  to  discover  in  it  some  traces  of  an 
acid  or  alkahne  ingzedient,  which  might  confer  upon  k  medicinal  ac- 
tivity. The  &tal  erron  into  vrhicb  such  an  hypothesis  was  liable  to 
betray  the  practitioner,  receive  an  avirful  illastration  in  the  history  6l 
the  memorable  fever  that  raged  at  Leyden  in  the  year  1699,  and  whidi 
consigned  two^tfairds  of  the  population  of  that  city  to  on  untimely 
grave ;  an  event  which  in  a  great  measure  depended  upon  the  Pro- 
fessor Sylvius  de  la  Boe,  who  having  just  embraced  the  chemical  doc- 
trines of  Van  Helmont,  assigned  the  origin  of  the  distemper  to  a  pre- 
vailing acid,  and  declared  that  its  cure  could  alone  be  eHfected  by  the 
copious  administration  of  absorbent  and  testaceous  medicines."*  John 
Brown,  the  author  of  the  famous  Brunonian  Theory,  **  generalised  dis- 
eases, and  brouffht  all  within  the  compass  of  two  grand  classes,  those 
of  increased  and  diminished  excitement;"  and  maintained  **  that  every 
agent  which  could  operate  on  the  human  body  was  a  stimulant,  having 
an  identity  of  action,  and  differing  only  in  the  degree  of  its  fiiroe ;  so 
that  according  to  his  views  the  lancet  and  the  brandy  bottle  were  but 
Ae  opposite  extremes  of  one  and  the  same  class,  "t 

These  abeirations  in  medical  theory  have  their  exact  parallels  in 
pi^idca.  AH  the  doctrines  which  ascribe  absolute  goodness  to  partic- 
ular fbnns  of  ffovemment,  particular  social  arrangements,  and  even  to 
particular  modes  of  education,  vrithout  reference  to  the  state  of  civilisa- 
tion and  the  various  distingaishing  characters  of  the  society  for  which 
ihey  atre  intended,  are  open  to  the  same  <>bjection-— that  m  assuming 
one  dass  of  influencing  circumstances  to  be  the  paramount  rulers  of 
phenomena  which  d^>end  in  an  equal  or  greater  degree  upon  many 
others.  But  on  these  considerations  it  is  the  leas  necessary  diat  we 
should  now  dwell,  as  they  will  occupy  our  attention  very  largdy  in 
the  concluding  Book. 

§  6.  The  last  of  the  modes  of  erroneous  generalization  to  which  I 
shall  advert,  is  that  to  which  we  mav  give  the  name  of  False  Analogies. 
This  Fallacy  stands  distinguished  firom  those  already  treated  of  by  the 
peculiarity,  that  it  does  not  even  simulate  a  complete  and  conclusive 
induction,  but  consists  in  the  misapplication  of  an  argument  which  is 
at  best  only  admissible  as  an  inconclusive  presumption,  where  real 
proof  is  unattainable. 

An  argument  from  analogy,  is  an  inference  that  what  is  true  in  a  cer- 
tain case  is  true  in  a  case  known  to  be  somewhat  similar,  but  not  known 
to  be  exactly  panOlel,  that  is,  to  be  similar  in  all  the  material  circum- 
fltaaices.  An  object  has  the  property  B :  another  object  is  not  known  to 
have  that  proper^,  but  resembles  the  first  in  a  property  A,  not  known  to 
be  connected  with  B;  and  the  conclusion  to  whidi  the  analogy  points, 
ie  that  this  object  has  the  property  B  also.  As,  fi)r  example,  that  the 
planets  are  inhabited  because  the  earth  is.  The  planets  resemble  the 
earth  in  describing  elliptical  orbits  round  the  sun,  in  being*^  attracted 
hj  it  and  by  one  another,  in  being  spherical,  revolving  upon  their  axes, 
fto. ;  but  it  is  not  known  that  any  of  these  properties,  or  all  of  them 
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togetber,  are  the  condidons  upon  which  the  poflaeraion  of  inhabitanls 
]«  dependent,  or  are  even  marks  of  those  conditions.  NeverthelesSt 
so  long  as  we  do  not  know  what  the  conditions  are,  they  may  be  coin* 
nected  by  some  law  of  nature  with  those  common  properties ;  and  to 
the  extent  of  that  possibility  the  planets  are  more  likely  to  be  inhabited, 
than  if  they  did  not  resemble  the  earth  at  alL  This  non-assignable 
and  generally  small  increase  of  probability,  beyond  what  would  other- 
wise exist,  is  all  the  evidence  which  a  conclusion  can  derive  from 
analogy.  For  if  we  have  any  the  sUffhtest  reason  to  suppose  any  real 
connexion  between  the  two  properties  A  and  B,  the  argument  ia  no 
longer  one  of  analogy.  If  it  had  been  ascertained  (I  purposely  put 
an  absurd  supposition)  that  there  was  an^  connexion,  by  causation, 
between  the  met  of  revolving  round  ain  axis  and  the  existence  of  ani- 
mated beings,  or  if  there  were  an^  reasonable  ground  £or  even  suBpect* 
ing  such  a  connexion,  a  probability  would  arise  of  the  existence  of 
inhabitants  in  the  planets,  which  might  be  of  any  degree  of  strengtbf 
up  to  a  complete  induction ;  but  we  should  then  infer  the  fact  from  the 
ascertained  or  presumed  law  pf  causation,  and  not  from  the  analogy  of 
the  earth. 

The  name  analogy,  however,  is  somedmes  employed  by  extension; 
to  denote  those  arguments  of  an  inductive  charac|er,  but  not  amount- 
ing to  a  real  induction,  which  are  employed  to  strengUien  the  argument 
drawn  fix)m  a  simple  resemblance.  Thoueh  A,  the  property  common 
to  the  two  cases,  cannot  be  shown  to  be  Uie  cause  or  effect  of  B,  the 
analogical  reasoner  will  endeavor,  if  he  can,  to  show  that  there  is  some 
less  close  degree  of  connexion  between  them ;  that  A  is  one  of  a  set 
of  conditions  from  which,  when  all  united,  B  would  result ;  or  is  an 
occasional  offset  of  some  cause  which  has  been  knovm  also  to  produce 
B;  and  the  like.  Any  of  which  things,  if  shown,  would  render  the 
existence  of  B  by  so  much  more  probable,  than  if  there  had  not  been 
even  that  amount  of  known  connexion  between  B  and  A. 

Now  an  error,  or  fallacy,  of  analogy  may  occur  in  two  ways.  Some- 
times it  consists  in  employing  an  argument  of  either  of  the  above  kinds 
with  correctness  indeed,  but  overrating  its  probative  force.  This  very 
common  aberration  is  sometimes  supposed  to  be  particularly  incident 
to  persons  distinguished  for  their  imagination ;  but  in  reality  it  is  the 
characteristic  intellectual  vice  of  those  whose  imaginations  are  barxen, 
either  from  want  of  exercisOf  natural  defect,  or  the  narrowness  of  their 
range  of  ideas.  To  such  minds,  objects  present  themselves  clothed  in 
but  few  properties ;  add  as,  therefore,  few  analogies  between  one  ob- 
ject and  another  occur  to  them,  they  almost  invariably  overrate  the 
deeree  of  importance  of  those  few :  while  one  whose  frmcy  takes  a 
Vfider  range,  perceives  and  remembers  so  many  analcmes  tending  to 
conflicting  conclusions,  that  he  is  not  so  likely  to  lay  un£ie  stress  upon 
any  of  them.  We  alwavs  find  that  those  are  the  greatest  slareB  to 
metaphorical  language  who  have  but  one  set  of  metaphors. 

But  this  is  only  one  of  the  modes  of  error  in  the  employment  of 
arguments  of  analogy.  There  is  another,  more  properly  deserving'  the 
name  of  fiJlacy;  namely,  when  resemblance  in  one  point  is  inferred 
from  resemblance  in  another  point,  although  there  is  not  only  no 
evidence  to  connect  the  two  circumstances  by  vray  of  causation,  but 
the  evidence  tends  positively  to  disconnect  them.  This  is  properly  tK^ 
Fallacy  of  Fake  Analogies. 
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As  a  first  instance,  we  may  cite  that  favoiite  argument  in  defence 
of  absolute  fiower,  drawn  from  the  analogy  of  paternal  government  in 
a  fitmily,  which  government  is  not,  and  by  umversal  a&iission  ought 
not  to  be,  controlled  by  (though  it  sometimes  oug^t  to  be  controlled 
/or)  the  children.  Paternal  government,  in  a  &mily,  works  well; 
therefore,  says  the  argument,  despotic  government  in  a  state  will  work 
well :  implying  that  the  beneficial  working  of  parental  government 
depends,  m  the  family,  upon  the  only  point  whicn  it  has  m  common 
Mrith  political  despotism,  namely,  irresponsibility.  Whereas  it  does  not 
depend  upon  that,  but  upon  two  other  attributes  of  parental  govern- 
ment, the  affection  of  the  parent  for  the  children,  and  the  superiority  c^ 
the  parent  in  wisdom  and  experience ;  neither  of  which  properties  can 
be  reckoned  upon,  or  are  at  all  likely  to  exist,  between  a  political 
despot  and  his  subjects ;  and  when  either  of  these  circumstances  fails, 
even  in  the  &mily,  and  the  influence  of  the  irresponsibility  is  allowed 
to  work  uncorrected,  the  result  is  anything  but  good  government. 
This,  therefore,  is  a  fUse  analogy. 

Another  example  is  the  not  uncommon  dictum,  that  bodies  polkic 
have  youth,  maturity,  old  age,  and  death,  like  bodies  natural :  that 
after  a  certain  duration  of  prosperity,  they  tend  spontaneously  to  decay* 
This  also  is  a  false  analogy,  because  the  decay  of  the  vital  powers  m 
an  animated  body  can  be  distinctly  traced  to  the  natural  progress  of 
those  very  changes  of  structure  which,  in  their  earlier  stages,  constitute 
its  growth  to  maturity;  whOe  in  the  body  politic  the  progress  of  those 
changes  cannot,  generally  speaking,  have  any  effect  but  the  still  fiirther 
continuance  of  growth :  it  is  the  stoppage  of  that  progress,  and  the 
commencement  of  retrogression,  that  alone  would  constitute  decay. 
Bodies  politic  die,  but  it  is  of  disease,  or  violent  death :  they  have  no 
old  age. 

The  following  sentence  &om  Hooiner^B  EcdesiasHcal  Polity  is  an 
instance  of  a  f&use  analogy  from  physical  bodies  to  what  are  called 
bodies  politic.  "  As  there  could  be  in  natural  bodies  no  motion  of  any* 
thing  unless  there  were  some  which  moveth  aU  things,  and  continueth 
immovable ;  even  so  ia  politic  societies  there  must  be  some  unpunish- 
able, or  else  no  man  snail  suffer  punishment."  There  is  a  double 
fiillacy  h^e,  for  not  only  the  analogy,  but  the  premise  firom  which  it  is 
drawn,  is  untenable.  The  notion  that  there  must  be  something  im- 
movable which  moves  aU  others,  is  the  old  scholastic  error  of  a^mtHH 
mobile. 

Some  of  the  &]se  analogies  upon  which  systems  of  physics  were 
confidently  grrounded  in  the  time  of  the  Ghneek  philosophers,  are  such 
OS  we  now  call  fancifiil;  not  that  the  resemblances  are  not  often  real, 
but  that  it  is  long  since  any  one  has  been  inclined  to  draw  fit)m  them 
|he  inferences  which  were  then  drawn.  Such,  for  instance,  are  the 
curious  speculations  of  the  Pythagoreans  on  the  subject  of  numbeiB* 
Finding  Uiat  the  cUstances  of  the  planets  bore  or  seemed  to  bear  to  one 
another  a  proportion  not  varying  much  firom  that  of  the  divisions  of  the 
monochora,  they  inferred  from  it  the  existence  of  an  inaudible  music, 
that  of  the  spheres ;  as  if  the  music  of  a  harp  had  depended  solely  on 
tha  numerical  proportions,  and  not  on  the  material,  nor  even  on  the  ex* 
Istence  of  any  material,  any  strings  at  all.  It  has  been  similarly  ima- 
gined that  certain  combinations  of  numbers,  which  were  found  to  pre- 
irail  in  some  natural  phenomena,  must  run  through  the  whole  of  nature ; 
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«8  tiiat  diere  must  be  four  elements,  because  there  are  four  possible 
combmatioiis  of  hot  and  cold,  wet  and  dry :  that  there  must  be  seven 
planets,  because  there  were  seven  metals,  and  even  because  there  were 
seven  days  of  the  week.  Kepler  himself  diought  that  there  could  be 
only  six  planets  because  tliere  were  only  five  regular  solids.  With  these 
we  may  class  the  reasonings,  so  common  in  the  specoletions  of  the 
ancients,  founded  upon  a  supposed  perfhctitm  in  nature ;  meaning  by 
nature  the  customary  order  of  events  as  they  take  place  of  themselves 
without  human  inteiferenoe.  This  also  is  a  rude  ^ess  at  an  analogy 
supposed  to  pervade  aD  phenomena,  however  dissimilar.  Since  what 
was  thought  to  be  perfection  appeared  to  obtain  in  some  phenomena, 
it  vras  inferred  to  obtain  in  all.  "  We  alwam  suppose  that  which  is 
better  to  take  place  in  nature,  if  it  be  possible,"  says  Aristode  :  and 
the  vaguest  and  most  heterogeneous  qualities  being  confounded  to> 
getfaer  under  the  notion  of  being  hetier,  there  was  no  limit  to  the  wild- 
ness  of  the  inferences*  Thus,  bKscanse  the  heavenly  bodies  were  *'  per- 
fect," they  must  move  in  circles,  and  uniformly.  For  ^  they"  (the 
Pythagoreans)  "would  not  allow,"  says Greminus,*  "  of  anTsuch  disor- 
der among  divine  and  eternal  things,  as  that  they  should  sometimes 
move  quicker  and  sometimes  slower,  and  sometimes  stand  still ;  for  no 
one  would  tolerate  such  anomaly  in  the  movements  even  of  a  man 
who  was  decent  and  orderly.  The  occasions  of  life,  however,  are 
often  reajBons  for  men  going  quidcer  or  slower,  but  in  the  incorrupt- 
ible naUtfe  of  die  stars,  it  is  not  posmble  that,  any  cause  can  be  alleged 
of  quickness  or  slowness."  It  is  seeking  an  argument  of  analogy  very 
&r  to  suppose  that  the  stars  must  observe  the  rules  of  decorum  in  gait 
and  caniage,  prescribed  for  diemselves  by  the  long-bearded  philos- 
ophers satirized  by  Lucian. 

As  late  as  the  Copemican  controversy  it  was  urged  as  an  argument 
in  favor  of  the  true  theory  of  die  solar  System,  that  '*  itplaced  the  fire, 
the  noblest  element,  in  the  centre  of  the  universe."!  This  veas  a  rem- 
nant of  the  notion  that  the  order  of  nature  must  be  perfect,  and  that 
perfecdon  consisted  in  conformity  to  rules  of  precedency  in  dignity, 
either  real  or  conventiona].  Again,  reverting  to  xrarabers:  ceftain 
numbers  were  perfect,  therefore  those  numbers  smst  obtain  in  the 
great  phenomena  of  nature.  Six  waa  a  perfect  number,  that  is,  equal 
to  the  sum  of  all  its  factors ;  an  additional  reason  why  there  must  be 
exacdy  six  planets.  The  Pythagoreans,  on  the  other  hand,  attributed 
perfecdon  to  the  number  ten ;  but  agreed  in  thinking  that  the  perfect 
number  must  be  somehow  realized  in  t^e  heavens;  and  knowing  only 
of  nine  heavenly  bodies  to  make  up  the  enuraeraition,  tJiey  asserted 
**  that  there  wsb  an  antiehtkim  or  counter-earth,  on  the  odier  side  of  the 
son,  invisible  to  us."}  Even  Huygens  was  persuaded  that  when  the 
number  of  the  heavenly  bodies  had  reached  twelve,  it  could  not  admit 
of  any  further  increase.  Creative- power  oould  not  go  beyond  that 
aacred  number. 

Some  curious  instances  of  false  analogy  are  to  be  foimd  in  the  aigu* 
ments  of  the  Stoics  to  prove  the  equality  of  all  crimes,  and  the  equal 
wretchedness  of  all  who  had  not  realized  their  idea  of  pOkfect  virtue, 
towards  the  end  of  his  Fourth  Book  De  Fimifu,  states  aoi 
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of  tkese  m  follows.  *^  Ut,  inquit,  in  fidDnis  ploximiBf  si  nulla  oarum  ka 
eontenta  numeris  Mt,  nt  concentam  servsre  possit,  om&eB  nqne  incoo- 
tentad  sint ;  sic  peocata,  quia  discrepant,  ssqne  discffepant :  paria  sunt 
igitur."  To  which  Cicero  himself  aptly  answeia,  **  esqua  contingA  om- 
nibus fidibus,  ut  incontent»  sint ;  iuod  non  continuo,  ut  ceque  incon- 
tentae.'*  The  Stoic  resumes :  *'  Ut  enim,  inquit,  gubemator  aeque 
peccat,  si  palearum  narem  evertit,  et  si  aiiri ;  item  esque  peccat  qui 
parentem,  et  qui  senrum,  injuria  rerberat ;"  assuming,  that  because 
the  magnitude  of  the  interest  at  stake  makes  no  difference  in  the  mere 
defect  of  skill,  it  can  make  none  in  the  moral  defect :  a  felse  analogy. 
Again,  ^  Quis  i^orat,  si  ploies  ex  alto  emergere  veliat,  pzopius  fore  eos 
quidem  ad  respi^ndum,  qui  ad  summam  jam  aquam  appropinquant,* 
sed  nihilo  mag^  respirare  posse,  quam  eos,  qui  sunt  m  profendol 
Nihil  ergo  adjuvat  procedere,  et  progredi  in  Tirtute,  quominus  miserri* 
mus  sit,  antequam  ad  earn  pervenerit,  quoniam  in  aqui  nihil  adjuvat : 
et  quoniam  catuli,  qui  jam  despectnri  sunt,  caci  asque,  et  ii  qui  modo 
nati ;  Platonem  quoque  necesse  est,  quoniam  nondum  yidebs^  sapien* 
daiti,  aeque  caacum  animo,  ac  Phalorun  fuisse/f  Cicero,  in  his  own 
person,  combals  these  felse  analogies  bj  other  analogies  tending  to 
an  oTOosite  conclusion.  "  Ista  similia  non  sunt,  Cato :  . . . .  Ilia  sunt 
Bimilia ;  hebes  acies  est  cnipiam  oculorum  :  corpore  alius  languescit : 
hi  curatione  adhibitft  levantur  in  dies :  alter  valet  plus  quotidie :  alter 
videt.  Hi  similes  sunt  omnibus,  qui  viituti  student ;  levantur  vitiis, 
levantur  erroribus.'^ 

§  7.  In  these  and  all  other  arguments  drawn  firom  remote  analog^iesy 
and  firom  metaphors,  which  are  cases  of  anidogy,  it  is  appsurent  (espe- 
ciall J  when  we  consider  the  extreme  facility  of  raising  up  contrary  anal* 
ogies  and  conflicting  metaphors),  that  so  fer  from  the  metaphor  or 
analogy  proving  anything,  ttie  applicability  of  the  metaphor  is  the  very 
thing  to  be  mwae  out.  It  has  to  m  shown  that  in  the  two  cases  asserted 
to  be  analogous,  the  same  law  is  really  operating ;  that  between  the 
known  resemblance  and  the  inferred  one  there  is  some  connexion  by 
means  of  causation.  Cicero  and  Cato  might  have  bandied  opposite 
analogies  forever :  it  rested  with  each  of  them  to  prove  by  just  induc- 
tion, or  at  least  to  render  probable,  diat  the  case  resembled  the  one  aefe 
of  analog^ous  cases  and  not  the  other,  in  the  circumstances  upon  which 
the  disputed  question  really  hinged.  Metaphors,  for  the  most  part, 
therefore,  assume  the  proposition  which  they  are  brought  to  prove : 
their  use  is,  to  aid  the  apprehension  of  it ;  to  make  clearly  and  vividly 
comprehended  what  k  is  that  the  person  who  employs  the  metaphor  a 
proposing  to  make  out;  and  sometunes  also,  by  what  media  he  proposes 
to  do  so.  For  an  apt  metaj^or,  though  it  cannot  prove,  often  suggnsts 
the  proof. 

For  instance,  when  Mr.  Carlyle,  rebuking  the  Byronic  vein,  saya 
that  "  strength  does  not  manifest  itself  in  spasms,  but  in  stout  bearing 
rf  burdens ;''  the  metaphor  proves  nothing,  it  is  no  argument,  only  an 
alluBion  to  an  argument ;  in  no  other  way  hosrevm  could  so  much  of 
argument  be  so  completely  suggested  in  so  few  words.  In  feet,  this 
admirable  expression  suggests  a  whole  drain  of  reasoning,  which  it 
would  take  many  sentences  to  write  onit  at  length.  As  thus :  Motions 
which  are  vielent  but  brief,  whieh  lead  to  no  end,  and  are  not  under 
the  control  of  the  will,  are,  in  the  physioal  body,  more  Imndeot  to  a 


•4M  FALLACIVa. 

weak  than  to  a  strong  constitation.  If  this  be  owing  to  u  cause  which 
equally  operates  in  what  relates  to  the  mind,  the  same  conclusion  will 
hold  there  likewise.  But  such  is  really  the  fiict  For  the  body's 
liability  to  these  sudden  and  uncontrollable  motions  arises  from  irrita- 
bility, that  is,  unusual  susceptibility  of  being  moved  out  of  its  ordinarr 
coune  by  transient  influences :  which  may  equally  be  said  of  the  mina. 
And  this  susceptibility,  whether  of  "mind  or  body,  must  arise  from  a 
weakness  of  the  forces  which  maintain  and  carry  on  the  ordinaiy  ac- 
tion of  the  system.  All  this  is  conveyed  in  Mr.  Carlyle's  short  sen- 
tence. And  since  the  causes  are  alike  in  the  body  and  in  the  mind,  the 
analogy  is  a  just  one,  and  the  maxim  holds  of  the  one  as  much  as  of 
the  odier. 

Thus  we  see  that  the  metaphor,  although  no  proof  but  a  statement 
of  the  thing  to  be  proved,  states  it  in  terms  which,  by  suggesting  a 
parallel  case,  put  the  mind  upon  the  track  of  the  reiJ  proof.  The 
hearer  says,  "  Strength  does  not  manifest  itself  in  spasms — ^very  true ; 
and  for  what  reason  V*  Then  in  discovering  the  reason,  he  finds  it  pre- 
cisely as  applicable  to  the  mind  as  it  is  to  the  body.  This  mode,  there- 
fore, of  conveying  an  argument,  independently  of  it^  rhetorical  advan- 
tages, has  a  logical  value ;  since  it  not  only  suggests  the  grounds  of 
the  conclusion,  but  points  out  another  case  in  which  those  grounds 
have  been  found,  or  at  least  deemed  to  be*  sufficient. 

On  the  other  hand,  when  Bacon,  who  is  equally  conspicuous  in  the 
use  and  abuse  of  figurative  illustration,  says  that  the  stream  of  time 
has  brought  down  to  us  only  the  least  valuable  part  of  the  writings  of 
the  ancients,  as  a  river  carries  fix>th  and  straws  floating  on  its  surfece, 
while  more  weighty  objects  sink  to  the  bottom ;  this,  even  if  the  asser- 
tion illustrated  by  it  were  true,  would  be  no  good  illustration,  there 
being  no  parity  of  cause.  The  levity  by  which  substances  float  on  a 
stream,  and  the  levity  which  is  synonymous  with  worthlessness,  have 
nothing  in  common  except  the  name ;  and  (to  show  how  little  value 
there  is  in  the  metaphor)  we  need  only  change  the  word  into  huojfancy^ 
to  turn  the  semblance  of  argument  involved  in  Bacon's  iUustratiou 
directly  against  himself. 

A  metaphor,  then,  is  not  to  be  considered  as  an  argument,  but  as 
an  assertion  that  an  argument  exists ;  that  a  parity  subsists  between 
the  case  from  which  the  metaphor  is  drawn  and  that  to  which  it  is 
applied.     This  parity  may  exist  though  the  two  cases  be  apparently 
very  remote  firom  one  another:  the  only  resemblance  existing  between 
them  may  be  a  resemblance  of  relations,  an  analogy  in  Ferguson's  and 
.Archbishop  Whately's  sense.    As  in  the  instance  quoted  finom  Mr. 
Carljle :  tnere  is  no  resemblance  between  convulsions  of  the  body  and 
£ts  of  passion  in  the  mind,  considered  in  themselves;  the  resemblance 
is  between  the  relation  which  convulsions  of  the  body  bear  to  its  ordi- 
nary motions,  and  that  which  fits  of  passion  in  the  mind  bear  to  its 
steadier  feelings.     Thus,  where  the  real  diflerence  between  the  two 
cases  is  the  widest;  where  the  metaphor  seems  the  most  far-fetchcWI, 
the  analogy  the  most  remote ;  and  wnere,  consequently,  a  limited  and 
literal  understanding  would  be  most  apt  to  shut  itself  up  within   its 
intrenchment  of  prose,  and  refuse  adnuttance  to  the  metaphor,  under 
an  idea  that  cases  so  very  unlike  can  throw  no  light  upon  each  other ; 
it  is  often  in  those  very  cases  that  the  argument  which  the  metaplior 
involves  and  suggests  is  the  most  conclusive. 
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§  8.  To  terminate  the  subject  of  Fallacies  of  G^eneralization,  it  re* 
mains  to  be  said,  that  the  most  fertile  source  of  them  is  bad  classifica- 
tion; bringing  together  in  one  group,  and  under  one  name,  thioppi 
which  have  no  common  properties,  or  none  but  such  as  are  too  unim 
portant  to  allow  general  propositions  of  any  considerable  value  to  be 
made  respecting  the  class*  The  misleading  effect  is  greatest,  when  a 
word  which  in  common  use  expresses  some  definite  fact,  is  extended' 
by  slight  links  of  connexion  to  cases  in  which  that  fiict  does  not  exist, 
but. some  other  or  others  only  slightly  resembling  it.  Thus  Bacon,* 
in  speaking  of  the  Idola  or  Fallacies  arising  from  notions  tetnere  et 
ifUBqualiter  d  rebus  ahttracta^  exemplifies  them  by  the  notion  of  Humi- 
dum  or  Wet,  so  familial*  in  the  physics  of  antiquity  and  of  the  middle 
ages.  ^'Invenietur  vefbum  istud,  Humidum,  nihil  aliud  quam  nota 
coniusa  diversarum  actionum,  quae  nullam  constantiam  aut  reductionem 
patiuntur.  Significat  enim,  et  quod  circa  aliud  corpus  facUe  se  cir- 
cumfundit;  et  quod  in  se  est  indeterminabile,  nee  consistere  potest; 
et  quod  fiicile  cedit  undique ;  et  quod  facile  se  dividit  et  dispei^t ;  et 
quod  fi&cile  se  unit  et  colligit ;  et  quod  ^ile  fltfit,  et  in  motu  ponitur ; 
et  quod  alteri  corpori  facile  adhseret,  idque  made&cit;  et  quod  facile 
roducitur  in  liquidum,  sive  colliquatur,  cum  antea  consisteret  Itaque 
quum  ad  hujus  nominis  praedicationem  et  impositionem  ventum  sit; 
si  aUa  accipias,  flamma  humida  68t ;  si  alia  accipias,  aer  humidus  non 
est;  si  alia,  pulvis  minutus  humidus  est ;  si  alia,  yitrum  humidum  est : 
ut  facile  appareat,  istam  notionem  ex  aquft  tantum,  et  communibus  et 
vulgaribus  Uquoribus,  absque  ullft  debit&  verificattone,  temere  abstrac- 
tarn  esse." 

Bacon  himself  is  not  exempt  from  a  similar  accusation  when  inquir- 
tog  into  the  nature  of  heat ;  where  he  occasionally  proceeds  like  one 
who,  seeking  for  the  cause  of  hardness,  after  exammmg  that  quality^  in 
iron,  flint,  and  diamond,  should  expect  to  find  that  it  is  something 
which  can  be  traced  also  in  hard  water,  a  hard  knot,  and  a  hard 
heart. 

The  word  Kivrfiig  in  the  Greek  philosophy,  and  the  words  Genera- 
tion and  Corhiption  both  then  and  long  afterwards,  denoted  such  a 
multitude  of  heterogeneous  phenomena,  that  any  attempt  at  philo-, 
sophizing  in  which  those  words  were  used  was  idmost  as  necessarily 
abortive  as  if  the  word  hard  had  been  taken  to  denote  a  class  including 
all  the  things  mentioned  above.  Kivriotf,  for  instance,  which  properly 
signified  motion,  was  taken  to  denote  not  only  all  emotion  but  even  ail 
change  :  AXXoicmji^  being  recognized  as  one  of  the  modes  of  nlvrfai^. 
The  effect  was,  to  connect  with  every  form  of  dXXoLtiiOi^  or  chan^, 
ideas  drawn  firom  motion  in  the  propiar  and  literal  sense,  and  which 
had  no  real  connexion  with  any  other  kind  oficlvffai^  than  that.  Aris-. 
totle  and  Plato  labored  under  a  continual  embarrassment  from  this 
misuse  of  terms.  But  if  we  proceed  further  in  this  direction  we  shall 
encroach  upon  the  Fallacy  of  Ambiguity,  which  belongs  to  a  different 
class,  the  last  in  order  of  our  classification.  Fallacies  of  Confusion. 

•  Ncv.  Org,,  Aph.  ». 
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•  CHAPTER  VI. 

FALLACIEB  OF  ftATIOCIIIATlOlf. 

§  L  Wb  have  now,  va  our  progtaifi  throueb  i^  ekBae^  of  FaUacMi 
amved^thoflp  to  vi^hikh, ia  tto ooauooD  boou 

is  in  general  exclitf iv^ly  f^ffropnaxed ;  tho^o  wiiidli  faai^e  their  Mat  ia 
the  ratipciiiatiTe  or  doducUve  p^  of  the  investi^^atiqii  df  truth.  On, 
these  fallacies  it  ii^  die  less  neeeasanr  for  ua  tq  insist  at  anj  length,  aa> 
they  have  beev  so  admirably  treated  io.  a  work  familiar  to  almost  aU* 
in  diis  country  tt  least,  ^ho  fael  any  interest  in  these  speculatioasi 
Archbishop  Whafeely's  Lqgic.  Against  the  mom  obvious  umns  of  diis 
class  of  fii&acte^  the  rules  of  the  syllogiam  are  a  coipplet^  protection. 
Nojt  (as  we  have  so  often  said)  that  ue  nitiocination  cannot  be  good 
unless  it  be  in  the  form  of  a  syllogism;  but  that,  by  sbomng  it  in  that 
form,  we  ace  suse  to  drover  if  it?  be  ba4«  or  at  least  if  i^  contain  any 
fij^Uacy  oC'  this  clails, 


§2^  Among.  FaHaciea  of  IUtfo<;iai»tioii  we  oughts  peribaps,  to  iochida 
the  eiTors  committed  in  processes  which  have  the  appearance  only,  not 
the  roality,  of  an  inference  from  premisses ;  the  fallacies  connected  with 
the  conversion  and  aBQU^o)l9nc7  of  proptwitions.    I  behev^  ecroiB  of 
this  descppden  to  be  w  more  npeouently  committ^  than  is  generally 
supposed,  or  than  their  eeoreme  obviousness  might  seem  to  admit  o£ 
For  example,  the  simple  conversion  of  an  universal  affirmative  propo- 
sition. All  A  are  B  therefore  all  B  are  A,  I  take  to  be  a  veiy  common 
form  of  errm; :  thourii  coaomitXed,  like  mayy  oth^r  fallacies,  oftener  ia 
^e  silence  of  thou^t  than  in  express  words,  for  it  can  scarcely  be 
clearly  enunciated  without  beiiig  aeteoted.    And  so  with  another  fona 
of  fallacy,  not  subtftantiallv  difierent  faom  th^receding ;  the  enponeouft 
conversion  of  an  hypothetical  proposition.    The  proper  converse  of  aA 
hypothetical  propoaition  is  this :  If  the  con8e<|uent  he  false,  the  ante- 
cedent is  false ;  out  this^  If  the  consequent  be  true,  the  antecedent  is 
true,  by  no  means  holds  good,  but  is  an  error  corresponding  to  ^le 
simple  conversion  of  an  universal  affirma^ve.    Yet  hardly  anything  ia 
more  oommon  than  for  people,  in  their  private  thoughtSi  to  draw  this, 
inference.    As  when  the  conclusion  is  accepted,  which  it  so  often  i% 
for  proof  of  the  premisses.    Thai  the  premisses  cannot  be  true  if  the 
conclusion  is  false,  is  the  imescceptionable  foundation  of  the  legitinraete 
mode  of  reaflpning  called  a  red§!ctw  ad  (^ksmr4um'    But  men  cootiDa- 
ally  think  and  express  themselves  as  if  they  also  believed  ^that  the 
premisses  cannot  be  false  if  the  conclusion  is  true.    The  truth,  or  sup- 
posed truth,  of  the  inferences  which  follow.from  a  doctrine,  often  €a»a- 
bles  it  to- find  acceptance  in  spite  of  gross  absurdities  in  it.   How  maay 
systems  of  philosophy,  which  had  scarcely  any  intrinsic  recommenda- 
tion, have  been  received  by  thoughtfiil  men  because  they  were  sup- 
posed to  lend  additional  support  to  religion,  morality,  some  favorite 
view  of  politics,  or  some  other  cherished  persuasion  1  not  merely  he- 
cause  their  wishes  were  thereby  enlisted  on.  its  side,  but  because  its 
leading  to  what  they  deemed  sound  conclusions  appeared  to  them  a 
"^sumption  in  favor  of  its  truth :  though  the  presumption,  mrhen 
Its  true  light,  amounted  only  to  the  absence  of  that  particular 
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lAiA  of  efidenoe  of  fUBdhopd,  wYaA  mmnlii  hawri  i ntnlTili  fluii  in  limi  i 
iag"  l^'  comet  inference  to  Bomeliiiag  abeady  xecoffiiuied  a»  fUw. 

AgftiD»  the  ver^'ffequent  enor  in  eondnet,  of  nuitaki^  sevens,  at 
wpoog'  fcrr  ngkc, .» tiie  practical-  fonn  of  a  lojpioal  error  with  raspeot  toi 
tlie  Opposition  of  Propositions.  It  is  committed  fbr-  waiat  of  tbehaUt 
of  (ystmnishinfpthe  cant^mmfot  a  propoaiiion  fironi  tb»  coM^ncMct^ity 
of  it,  and  of  atten€Ung<  to  iIm^  logical  canon,  tint  contrary  pn>poaitiODa» 
tkough  they  oamot  bodi  be  trae,  may  beih  be  fiUae.  If  the^  isnor 
were  to  express  itself  in-  wovis«  it  would  run  d]8tinotl3fi'Conntev  to  th]9 
canon.  It  genendly,  howv?er,  does^not  ao^expiesa  itaelf,  and  to  com* 
pel  it  to  do-  so  i»  the  nost  eflbctnal  method  ef  detecting  and  eifipoaing  iL 


\  3.  Among»FalM»ea^  Ratioeiantion  ave^to be nnlted,  in  theirst 
place,  aQ  the  easea  of  ▼iek>u»s34loffisBi  laid  dow^^  These 

generally  rasol^e  thearaelyes  into  naving  moto  than)  tlnee  tems  to  the 
sylloffismf  eithev  afowedly,  er  in  die  cerert  mod^of  aS'  undiscribnted 
midme*  term-  or  an  iUieii^jproeesi  of  one  ^f  the  two  extvemes.  It  is  • 
not,  indeed,  ▼ery  easy  fiiWj  to  coftviet  a»  argnaMnt  of  fatting  under 
sBy  one  of  these- vicibuacasea  m  pafttaular;  fop  the  roaaon  already 
qiMted  from  As^ehlnriiop  'V^ately,  that  ^'  premisses  kn  seldom  far- 
nally  set  ont:  if  they  were,  the  fii]Saoy  wonld^  impose  upon  nobody ; 
and  w4iile  lliey  are  not,  it  is  draoet  always  to  »oettaiii  degree  optional 
in  what  manner  the  sapprassed  link  rinlV  be  filled  up.  The  rules  of 
tliO'  syllogism^  are  rnlee  for  compelling-  a  person  to  be  aware ^  die 
wliele  of  what  he  must  undertake  to  defend  if  he  pevsists  in  maintain* 
ing^hta  oenelusieB.  He  has  ^t  almost  al¥raj8  in  hie  power  to  make  hie 
syHbgwrn  good  by  ifAroducxng  a  fUsepremise;  andhenoe  it  is*  scarcely 
everpoBswle  decidedly  to  affirm  that^srny  ajgnment  involves  a- bad 
syttogisra :  but  this  detracts  nothing'  from  the  value  of  the  syllogistic 
vries^  since  it  is  by  ^em  that  a  reasonev  is  compelled  distinctly  to  mak» 
hjeeleetien  what  premissea  he  ia  prepared  to  maintain*  Therdeotioa 
madie»  lihere  ie  generally  so  little  dtfiicuky  m  seeing  whether  the  con* 
dnaion  fi»Bows  mm  the  premisses  set  out,  that  we  nMhtwitiieut  muA 
iMical  impropriety  have  merged  this  feui<th.*€laai  cf  Ihliaciae*  in  the 
fi&,  or  FaUacieaof 


f  4.  Fefhajpa,  hsFwerer^  thecenmionest,  and  certainly  the  most  dui* 
geroufl  fsllaoiee  of  this  -ckise,  are  those  whicsfa  do  not  lie  in- »  single 
^Uogism,  but  sMp  in  between  one  syllogism  and-  another  in  a  chain  of 
argoment,  and  are-  committed  by  ctoaytay  ike  prmmmet,  A  preposi- 
tion ie  proved,  or  alk  acknowledged  trndi  laid  down^  in  the  -feat  part  of 
an  argumentation,  and  in  the  second  a  fuxther  argument  ie  founded  not 
upon  the  same  proposition^  but  upon  seme  other,  resembling  it  sufii* 
demly  to  be.  mistaSton  for  it.  Instances  of  thsa  fkllacy  wr&L'  be  found 
in  almost  all  the  argumentatiTe  diseounes  ef  uinpreeise  ibinlBeri;  and 
we  need  only  hereadyeit  tooneof  the  obscurer  mrms  of  it^  recognlaed 
by  the  schoolmen  w^  ih»f9Sktej  ^dieio  ieemnditmqiMadd^ 
fiieiUr.  This  is  committed  when,  in  tiie  premisses,  a  proposition  ia 
aasOTted  with  a  salification,  and  die  qualmcatioB  lost  sight  of  in  die 
conclusion ;  or  <mener,  wken  a  limitation  or  condition,  diough  not  aa^ 
sorted,  is  necessary  to  die  truth  of  die  proposition,  but  is-forgoMesi 
when  that  proposition  comes-  to  be  empk^red  aa  a  pritoiss.  Many  <A 
die  Had' argumente^n^Foguebeiengte'diiS' class  of  erren  ThepreoAss 


..M  t  mauMBf  the  reuooB  tit  e^ 

.  tf  Mt  thought  of  at  the  tinie,  hm. 

...M.   M<«(«  shown  the  necessity  of  so 

.  «   w  x'figer  have  supported  the 


■»ni 


r  v'iAt  is  called,  hy  Adam  Smith  and 

''/citical  Economy.     That  theory  seta 

whateTor  hrings  in  money  enriches; 

r.n^vixtion  to  the  quantity  of  money  he 

..m-ttided  that  the  Tidue  of  any  branch  of 

^  n^oBtaj  altogether,  consists  in  the  balance 

•M  iay  trade  which  carries  more  money  out 

.  p^^a.  into  it  is  a  losing  trade ;  that  thei^ore 

"*"  ^.,m>HM.  into  the  country,  and  kept  there,  by  pro- 

^  ^  a  train  of  similar  corollaries.     All  for  want 

'  ,  .  m  ^-vhes  of  an  individual  are  in  proportion  to  the 

"^     »  .-41  command,  it  is  because  that  is  the  measure 

money's  worth;  and  is  therefore  subject 

itf  V  not  debarred  from  employing  his  money  in 

V  premiss,  therefore,  is  only  true  Mecundum  quid; 

iM  it  to  be  true  absolutely,  and  infers  that  increase 

^ of  riches,  even  wheif  produced  by  means  subver* 

i  iiMm  under  which  alone  money  is  riches. 

ist  the  argument  by  which  it  used  to  be  contended, 
^*  "^^^iAaaiation  of  tithe,  that  tithes  fell  upon  the  landlord,  and 
^'*  '  '^.^i^-nm  fiom  rent;  because  the  rent  of  tithe-fi:«e  land  was 
^"     '*\,  4WU1  that  of  land  of  the  same  quality  and  the  same  ad* 
*'*'"  *  '**^  .dutfnon,  subject  to  tithe.    Whether  it  be  true  that  a  tithe 
<•'"*  *\^  ff  BO,  a  treatise  on  Logic  is  not  the  place  to  examine: 
**"    '    ^Hvm  that  this  is  no  proof  of  it.     Whether  the  propositian 
^      ^^  nbiAN  tithe-firee  land  mu9t^  by  the  necessity  of  the  case,  pay 
^  "^    ,„«4.    For  if  tithes  do  not  fsdl  on  rent,  it  must  be  because 
*  *"  ^  ^  the  consumer ;  because  they  raise  the  price  of  corn.     But 
'^  ^  V  iMod  in  price,  ^e  farmer  of  tithe-free  as  well  as  the  fiumer 
'/[/*^^  )»nd  gets  the  benefit.     To  the  latter  the  rise  is  but  a  com- 
«rx«  t^ir  the  tithe  he  pays ;  to  the  first,  who  pays  none,  it  is  clear 
^."^  ^  therefore  enables  him,  and  if  there  be  freedom  of  comped- 
^^).<v^  him,  to  pay  so  much  the  more  rent  to  his  landlord.     Tbia 
"""L.  tvttttation  of  the  fallacy.     The  question  remains,  to  what  claaa 
"^  iMit^ios  it  belongs.     The  premiss  is,  that  the  owner  jof  tithed  la&d 
^'^.^^  less  rent  than  the  owner  of  tithe-free  land;  the  conclusion  is, 
^  t^^n^fore  he  receives  less  than  he  himself  would  receive  if  tithe 
'  %  abolished.     But  the  premiss  is  only  true  conditionally ;  the  oi^mer 
.  i\thod  land  receives  less  than  what  the  owner  of  tithe-free  land  is 
^^KhI  to  receive  when  other  lands'  are  tithed;  while  the  conclusian 
m>plied  to  a  state  of  circumstances  in  which  that  condition  fails,  and 
n  which,  by  consequence,  the  premiss  would  not  be  true.     The  fallacy, 
ilK^fvfore,  is  a  dicto  secundum  quid  ad  dictum  simpliciter, 

A  third  example  is  the  opposition  sometimes  made  to  legitimate  in- 
ig«^>rences  of  government  in  the  economical  affairs  of  sodety,  grounded 
HMMi  a  misapplication  of  the  maxim,  that  an  individual  is  a  better 
judge  than  the^vemment  of  what  is  for  his  own  pecuniary  interest, 
yfctfi  objection  was  urged  to  Mr.  Wakefield's  system  of  colonizatioii^ 
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one  of  tbe  gfeatest  practical  impToyementa  in  public  affiiiia  which  have 
been  made  in  our  time.  Mr.  Wakefield's  principle,  as  most  people 
are  now  aware,  is  the  artificial  concentration  of  the  settlers,  by  fixmg 
Buch  a  price  upon  unoccupied  land  as  may  preserve  the  most  desii^ble 
proportion  between  the  quantity  of  land  in  culture,  and  the  laboring 
population.  Against  this  it  was  argued,  that  if  individuals  found  it  for 
their  advantage  to  occupy  extensive  tracts  of  land,  they,  being  better 
judees  of  then*  own  interest  than  the  legislature  (which  can  only  oto- 
ceed  on  general  rules),  ought  not  to  be  restrained  from  doing  so.  out 
in  this  argument  it  was  forgotten  that  the  fact  of  a  man's  takmg  a  large 
tract  of  land  is  evidence  only  that  it  is  his  interest  to  take  as  much  as 
other  peoploi  but  not  that  it  might  not  be  for  his  interest  to  content 
himself  with  less,  if  he  could  be  assured  that  other  people  would  do 
so  too ;  an  assurance  which  nothing  but  a  government  regulation  can 
give.  If  all  other  people  took  much^  and.  he  only  a  little,  he  would 
reap  none  of  the  aavantages  derived  frqm  the  concentration  of  the 
population  and  the  consequent  possibility  of  procuring  labor  for  hire, 
out  would  have  placed  hmisel^  without  equivalent,  in  a  situation  of 
voluntary  inferiority.  The  proposition,  thelrefore,  that  the  quantity  of 
land  which  people  will  take  when  lef^  to  themselves  is  that  which  k 
is  most  for  their  interest  to  take,  is  true  only  iecundum  quid:  it  is  only 
their  interest  while  they  have  no  guarantee  for  the  conduct  of  one 
another.  But  the  argument  disregards  the  limitation,  and  takes  the 
proposition  for  XxnenrnplieUer, 

One  of  the  conditions  oftenest  dropped,  when  what  would  otherwise 
be  a  true  proposition  is  employed  as  a  premiss  for  proving  others,  is 
the  condition  of  time.  It  is  a  principle  of  political  economy  that  prices, 
profits,  wages,  &c.  "  always  find  their  level ;"  but  this  is  often  inters 
preted  as  n  it  meant  that  they  are  always,  or  generally,  at  l^eir  level ; 
while  the  truth  is,  as  Coleridgre  epigrammadcally  expresses  it,  that 
they  are  vikyn,jA  finding  their'  level,  "  which  might  be  taken  as  a  para* 
phrase  or  ironical  definition  of  a  storm." 

Under  the  same  head  of  fallacy  (d,  dicto  secundum  quid  ad  dictum 
simpliciter)  might  be  placed  all  the  errors  which  are  vulgarly  called 
misapplications  of  abstract  truths :  that  is,  where  a  principle,  true  (as 
the  common  expression  is)  in  the  ahstract^  that  is,  all  modifying  causes 
being  supposed  absent,  is  reasoned  upon  as  if  it  were  true  absolutely, 
and  no  modifying  circumstances  coula  ever  by  possibility  exist.  This 
very  common  form  of  error  it  is  not  requisite  Uiat  we  should  exemplify 
here,  as  it  will  be  particularly  treated  of  hereafter  in  its  application  to 
the  subjects  on  which  it  is  most  firequent  and  most  fittal,  those  of  poli- 
tics and  society. 


CHAPTER  Va. 

§  1.  TJitMH  ibb  fifth  aokd  bat  chm  we  find  it  comrement  to  zrrtou 
aQ  those  fnllnciiWi  in.  fffaich  the  source  of  emnr  is  not  so  mueh  «  fi£e 
•estimate  of  the  fKobatiTe  foiroe  of  known  erridence,  as  «n  ihdistmct,  in* 
definite,  and  fluctnataog  conception  of  what  the  evidence  n. 

At  the  head  of  these  stamu  that  nmkitadinoiis  body  of  feUacionB 
reasonings  in  which  the  senice  of  error  is  the  ambiguity  of  terms.:  when 
eomething  which  w  tme  if  m  word  be  nsed  in  a  particniar  sense,  is  rea- 
soned upon  as  if  it  were  true  in  another  sense.    In  sudi  accuse  there 
IB  not  a  mal'^stimation  of  evidenoei  because  there  is  not  properij  any 
evidence  to  the  point  at  all;  there  is  evidence,  birt  to  a  dmerent  point, 
whidi«  ikm.aoofltfused  apprehension  of  ihemeannigef  the  terms  tised. 
is  supposed  to  be  the  same.    This  error  wfflnatiira!ly  be  ofiener  com- 
mitled  in  our  ratiocinations  than  in  our  diradt  indoclions,  because  in 
the  Sanaaer  we  are  deoiphBrinig^  our  own  or  <otfier  people's  notes,  wh3e 
inthe  latter  we  havelhe.tlnngB  themselvce  present,  either  to  our  Bensei 
or  to  our  memory.    £xoc^  indeed,  when  tbe  indaedon  is  nm  from 
individual  cases  to  -a  genendity,  but  fimn  generalities  to  «  still  Ingber 
generalization ;  in  that  case  the  fallacy  of  ambaginty  may  affect  the  in* 
ductive  process  as  well  as  ihe  ratiocinative.    It  occurs  in  ratiocination 
in  two  wavs :  wiien  the  middle  tenn  ts  ambiguous,  or  when  one  of  the 
terras  -of  Uie  «yttogisin  is  taken  in  one  sense  in  the  premisses,  and  in 
another  sense  in  the  eondasien. 

Some  good  ^Lomplifications  of  this  fiiflacy  me  given  by  Ardibidiop 
Whately.  *'  One  case,"  says  he,  "  whidi  may  be  regarded  as  connng 
under  the  head  of  .Ambiguous  Middle,  is  vi^hat  is  called  FdUacia 
Figter<B  Dictianu,  the  fallacy  buiit  on  die  grammatscdi  structure  ol 
language,  fixMU  men's  usa^y  taking  ft>r  gnnted  diat  paranytiunu 
woras  {i. «.  those  belon^g  to  each  other,  as  the  substantive,  adiec- 
tive,  verb,  ^pc^  of  die  same  xoot)  have  a  precisely  correspondent 
meaning,  which  is  hj^DQ  means  universally  the  ease.  Such  a  ftdlacy 
could  not  indeed  be  even  exhibited  in  strict  logical  fimn,  which  would 
preclude  even  -the  attempt  at  it,  since  it  has  two  middle  terms  m  sound 
as  weU  as  sense ;  but  nodiing  is  more  common  in  practice  than  to  vaiy 
continually  the  teims  empk^ed,  wtdi  a  view  to  grammatical  cotrre- 
nience ;  nor  is  there  anything  unfair  in  sudi  a  practice,  as  long  as  die 
meaning  is  preserved  unaltered;  e.g,  'murder  should  be  punished 
with  death ;  this  man  is  a  murderer,  therefore  he  deserves  to  die,'  &c. 
Here  we  proceed  on  the  assumption  (in  this  case  just)  that  to  commit 
murder,  and  to  be  a  murderer,  to  deserve  death,  and  to  be  one  who 
ought  to  die,  are,. respectively,  equivalent  expressions;  and  it  would 
frequenUy  prove  a  heavy  inconvenience  to  be  debarred  this  kind  of 
liberty;  but  the  abuse  of  it  gives  rise  to  the  Fallacy  in  question :  e.^. 
pr€Jector$  are  unfit  to  be  trusted ;  this  man  has  formed  a  project,  there- 
fore he  is  unfit  to  be  trusted:  here  the  sophist  proceeds  on  the 
hypothesis  di^^e  who  forms  a  project  must  be  a  projector:  whereas 
fiiA  \xfkA  fienstfWiat  commonly  attaches  to  the  latter  word,  is  not  at  all 
the  former.     This  fallacy  may  often  be  considered  as  lying 
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Hdt  in  the  middle^  Irat  in  one  df  the  terms  of  the  concludibn ;  s6  thtit 
the  conclusion  drawn  shah  not  he,  in  reality,  at  all  warranted  bj  ibb 
premisseb,  though  it  wiD  appear  to  be  so,  bjr  means  of  the  grammatical 
Affinity  of  the  words ;  e.  g,  to  be  acquainted  whih  the  guuty  is  a  pr^- 
sumption  of  guitt;  Ma  man  is  so  acquainted,  therefi>re  vre  m^y  prttume 
^lat  he^is  guilty:  this  argument  proceeds  on  the  Supposition  of  an 
^uct  correspondence  between  pretume  and  presumpHan,  Which,  how- 
ever, does  not  tekVfy  exist;  ftir  'presumption'  is  commonly  used  to 
express  a  kind  of  slight  tuspieiok;  whereas  'to  presume'  amount^  to 
absolute  belief.  There  are  innumerable  instances  of  a  non-corres- 
pondence in  paronymons  words,  similar  to  that  above  mstanced;  as 
t>etween  art  and  wrt/kl,  detign  and  designing f  ftveth  ^s^d,  faitkfnl,  &c.^ 
Bnd  the  more  sHgbt  ^  vturiadon  of  meanmf,  the  more  likely  is  the 
fallacy  to  be  siucomsM^  ^r  When  the  words  have  become  so  widely 
^^emoved  in  eei^e  lis  'pity*  and  'pitiftil,'  every  one  would  perceive 
tech  a  fallacy,  nor  oOttui  it  bs  wikployed  but  in  jest* 

<*  "the  present  ^Fallacy,"  a^ntinues  iSHe  Ait^hbishop,  "is  nearly  allied 
to,  or  rather,  perhaps,  may  be  regarded  as  a  branch  of,  that  founded 
on  ttymoiifgy;  viz.,  when  a,  Vefrttk  is  tised,  tit  one  time  in  its  customary, 
and  at  another  in  itis  etymologidd  isrense.  Pekiriips  no  example  of 
this  can  be  found  that  is  more  extensively  tnd  mischievously  employed 
than  in  the  case  of  the  vroid  repregentiative :  assuming  that  its  right 
meaning  ti&ust  cotrespoiid  exactly  ^ith  the  strict  and  original  sense  of 
the  verb '  represenft,'  theHiophist  persuades  tihe  mufdtude,  ukat  a  member 
of  the  House  of  Commons  is  bound  to  be  ^ided  in  all  points  by  the 
opinion  of  his  censtituents;  and,  in  short,  to  be  merely  their  tpoha- 
mmn:  whereas  hiw  md  \ciMtom,  Which  in  ttis  case  may  be  considered 
aa  fixing  the  meaftikig  of  the  term,  require  to  such  thing,  but  eijoin  the 
representative  to  act  accor^ng  to  the  best  of  his  attn  judgmient,  and  on 
his  own  reeqponaibility." 

The  following  are  infiftftnOBs,  of  grefiit  practiciil  itatoortance,  in  Whieh 
areiunents  are  habitually  fewmded  upoti  a  verbsd  amoiguity. 

The  mercatftile  pubfic  ^ire  fi^eqnenHy  led  into  this  &uaey  by  0ito 
phrase  "  jicamty  of  money."  In  the  Hnguage  of  commerce  **  money" 
nas  two  meanings :  eurrenic^,  or  the  circulating  medium ;  and  capital 
^seeking  fut^ei^flnefi^,  ospedally  investment  on  loan.  In  UnA  last  sense 
the  worjl  is  used  wheh  the  "  moikey  market"  is  spoken  of,  and  when 
the  "vahte  Of  money"  is  ^aid  to  be  high  or  low,  the  rate  of  interest 
being  meant.  The  consequence  of  tiiis  ambiguity  is,  that  as  soon  to 
eeareity  of  money  in  the  latter  of  these  senses  begins  to  be  felt,  tts 
soon  as  there  is  £fficulty  of  obtaining  loans,  and  the  rate  of  ihtetest  is 
high,  it  is  concluded  that  this  mnst  arise  from  causes  acting  upon  the 
quantity  of  money  in  the  odier  and  more  popular  sense ;  tibat  the 
circulatiiig  medium  must  have  ^minifhed  in  quantity,  or  ought  to  be 
itaereased.  I  mk  aWare  that,  independendy  of  the  double  meaning  of 
tiie  term,  tiiere  are  in  the  fkcts  themsel'^es  sotne  pecuHarities,  giving  an 
apparent  support  to  thb  error ;  but  the  ambiguity  of  the  language 

•  Aa  oKiimpl*  of  this  fidlacf  h  the  popoJar  enor  that  Hnmg  drink  ttxM  be  a  eanee  ef 
ttnngth.  There  is  here  fallacy  within  fiiUacy ;  for  graatuof  that  tibe  words  **  ftront"  and 
"  strength**  were  not  (as  they  are)  applied  in  a  CotaUy  ditferent  sense  to  fermented  Tiqnora 
and  to  the  human  body,  there  wouM  still  be  inTolvea  the  ent>r  of  snopostog  that  an  ellbet 
onitst  be  like  its  wee ;  that  the  conditiooe  of  k  pbenometMil^axe  thUj  to  leeeniUe  the 
phenomenon  itseUj  wfaicn  we  nare  already  treated  of  as  an  ^  priori  ftllacy  of  the  firs* 
ritik* 
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itaDcb  upon  die  very  threshold  of  the  subject,  and  intercepts  a]l  at> 
tempts  to  throw  light  upon  it 

Another  ambiguous  expression  which  continually  meets  us  in  the 
political  controversies  of  the  present  time,  especially  in  those  which 
.relate  to  organic  changes,  is  the  phrase  "influence  of  pit>perty;" 
which  is  sometimes  used  for  the  influence  of  respect  for  superior  in- 
telligence, or  gratitude  for  the  kind  offices  which  persons  of  laree 
property  have  it  so  much  in  their  power  to  bestow ;  at  other  times  tor 
the  influence  of  fear ;  fear  of  the  worse  sort  of  power,  which  large 

Sroperty  also  gives  to  its  possessor,  the  power  of  doing  mischief  to 
ependents.  To  confound  these  two,  is  the  standing  fidlacy  of  ambi- 
guity brought  against  those  who  seek  to  purify  our  electoral  system 
from  corruption  and  intimidation.  "  The  influence  of  property  is 
beneficial :"  granted,  if  the  former  species  of  influence  and  that  alone 
be  meant;  but  conclusions  are  thence  drawn  in  condemnation  of 
expedients  which  (like  secret  voting,  for  example)  would  deprive 
property  of  some  of  its  influences,  though  only  of  the  latter  and  bad 
Kind.  I^ersuasive  influence,  acting  through  the  conscience  of  the 
voter,  and  carrying  his  heart  and  mind  with  it,  is  beneficial — there- 
ibre  we  are  to  infer  that  coercive  influence,  which  compels  him  to 
&xget  that  he  is  a  moral  agent,  or  to  act  in  opposition  to  his  moral 
convictions,  ought  not  to  be  placed  under  restraint. 

Another  word  which  is  often  turned  into  an  instrument  of  the  fallacy 
of  ambiguity  is  Theory.  In  its  most  proper  acceptation,  theory  meaoa 
the  completed  result  of  philosophical  induction  m>m  experience.  In 
that  sense,  there  are  erroneous  as  well  as  true  theories,  for  inductioa 
may  be  incorrectly  performed,  but  theory  of  some  sort  is  the  necessaxr 
result  of  knowing  anything  of  a  subject,  and  having  put  one's  knowl- 
edge into  the  form  of  general  propositions  for  the  gruioance  of  practice. 
In  another  and  more  vulgar  sense,  theory  means  any  mere  nction  of 
the  imagination,  endeavoring  to  conceive  bow  a  thing  may  possibly 
have  been  produced,  instead  of  examining  how  it  was  produced.  In 
this  sense  only  are  theory,  and  theorists,  unsafe  guides ;  but  because 
of  this,  ridicule  or  discredit  is  attempted  to  be  attached  to  theory  in  its 
proper  sense,  that  is,  to  legitimate  TOueralization,  the  end  and  aim  of 
all  philosophy;  and  a  cpnclusion  is  represented  as  worthless,  just 
because  that  has  been  done,  which  if  aone  conectly  constitutes  the 
highest  worth  that  a  principle  for  the  guidance  of  practice  can  possess, 
namely,  to  comprehend  in  a  few  words  the  real  law  on  which  a  phe- 
nomenon depends,  or  some  property  or  relation  which  is  universallj 
true  of  it 

''  The  Church"  is  sometimes  understood  to  mean  the  clergy  alone, 
sometimes  the  whole  body  of  believers,  or  at  least  of  communicants. 
The  declamations  respecting  the  inviolability  of  church  propeity  are 
indebted  for  the  greater  part  of  their  appar^it  force  to  this  ambiguity. 
The  clergy,  beiuff  called  the  church,  are  supposed  to  be  the  real  owneiB 
of  what  is  called  church  property;  whereas  they  are  in  truth  only  the 
managing  members  of  a  much  larger  body  of  proprietors,  and  enjoy 
on  their  own  part  a  mere  usufiruct,  not  extending  beyond  a  life  interest. 
The  following  is  a  favorite  argument  of  Plato.  rTo  one  desires  evil, 
knowing  it  to  oe  so :  to  do  wrong  is  evil ;  therefore  no  one  desires  to 
do 'wrong  knowing  that  which  he  desires,  but  onlv  in  consequence  o£ 
ignorance.    In  this  syllogism  the  ambiguous  word  is  the  middle  teno. 
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Evil,  the  double  meaning  of  wbicb  is  too  obvious  to  need  explanation; 
yet  on  this  foundation  Plato  constructs  his  principal  ethical  doctrine, 
in  which  he  was  followed  by  most  of  the  philosophical  sects  among 
the  later  Greeks ;  that  virtue  is  a  branch  of  intelligence,  and  is  to  be 
produced,  therefore,  mainly  by  intellectual  cultivation.  All  the  inquiries 
mto  the  summum  bonum  in  the  philosophical  schools  were  infected  with 
the  same  fallacy ;  the  ambiguous  word  being,  as  beforp,  Evil,  or  its 
contrary  correlative.  Good,  which  sometimes  meant  what  is  good  for 
oneself,  at  other  times  what  is  good  for  other  people.  That  nothing 
which  is  a  cause  of  evil  on  the  whole  to  other  people,  can  be  really 
eood  for  the  agent  himself,  is  indeed  a  possible  tenet,  and  always  a 
&vorite  one  with  moralists,  although  in  the  present  age  the  question 
has  rather  been,  not  whether  the  proposition  is  true,  but  how  society 
and  education  can  be  so  ordered  as  to  make  it  true.  At  all  events,  it 
is  not  proved  merely  by  the  fact  that  a  thing  beneficial  to  the  world, 
and  a  tning  beneficial  to  a  person  himself,  are  both  in  common  parlance 
called  good.     That  is  no  valid  argument,  but  a  fallacy  of  ambiguity. 

Of  such  stuff,  however,  were  the  ethical  speculations  of  the  ancients 
principally  composed,  especially  in  the  declining  period  of  the  Grreek 
philosophic  mind.  The  following  is  a  stoickl  argument  taken  fixnp 
Cicero  Ve  Finibus,  book  the  third :  "  Quod  est  bonum,  omne  laudabile 
est.  Quod  autem  laudabile  est,  omne  honestum  est.  Bonum  igitur 
quod  est,  honestum  est.'^  Here  the  ambiguous  word  is  laudabile^ 
which  in  the  minor  premiss  means  anything  which  mankind  are  accus- 
tomed, on  good  ffrounds,  to  admire  or  value;  as  beauty,  for  instance, 
or  good  fortune :  but  in  the  major,  it  denotes  exclusively  moral  qualities. 
In  much  the  same  manner  the  Stoics  were  led  to  all  their  aosurdest 
paradoxes;  as  that  the  virtuous  man  b  alone  free,  alone  beautiful, 
alone  a  kinc^,  &c.  Whoever  has  virtue  has  Qood.  (because  it  has  beep 
previously  determined  not  to  call  anything  else  good) ;  but  again.  Good 
necessarily  includes  freedom,  beauty,  and  even  royalty,  edl  of  these 
being  good  things ;  therefore  whoever  has  virtue  has  all  these. 

The  following  is  an  argument  of  Descartes  to  prove,  in  his  d  priori 
manner,  the  being  of  God.  The  conception,  says  he,  of  an  infinite 
Being  proves  the  real  existence  of  such  a  being.  For  if  there  is  not 
really  any  such  being,  I  must  have  made  the  conception ;  but  if  I 
could  make  it,  I  can  also  unmake  it;  which  evidently  is  not  true; 
therefore,  there  must  be  externally  to  myself,  an  archetype,  from  which 
the  conception  was  derived.  The  ambiguity  in  this  case  is  in  the  pro* 
noun  J,  by  which,  in  one  place,  is  to  be  understood  my  wiU^  in  another 
the  law$  of  my  nature,  ^If  the  conception,  existing  as  it  does  in  my 
mind,  had  no  original  without,  the  conclusion  would  unquestionably 
follow  that  /  made  it :  that  is,  Uie  laws  of  my  nature  must  have  spon- 
taneously evolved  it;  but  that  my  wiU  made  it,  would  not  follow. 
Now  when  Descartes  afterwards  adds  that  I  cannot  unmake  the  con- 
ception, he  means  that  I  cannot  get  rid  of  it  by  an  act  of  my  will : 
vrhich  is  true,  but  is  not  the  proposition  required.  That  what  some 
of  the  laws  of  my  nature  have  produced,  other  laws,  or  those  same 
laws  in  other  circumstances,  might  not  subsequently  efface,  he  would 
IiaYe  fi>und  it  difficult  to  establish. 

Analogous  to  this  are  some  of  the  ambig^ties  in  the  free-will  con- 
troversy ;  which,  as  they  will  come  under  special  consideration  in  the 
concluding  Book,  I  only  mention  memoria  cann^    In  that  discussioui 
3S 
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loo,  the  word  I  h  t>Hmi  ^Mltod  ftoto  ^One  ttOBuin^  to  modiet,  M  turn 
tfane  stan^Bg  fdr  my  voHtiotafl,  at  utiotheir  thno  for  we  vctions  tviiidi  lafe 
the  conseqiteiices  of  them,  or  thiB  mental  ^ispoakioiiB  from  ivhidi  tfaey 
proceed.  The  Itttter  ambigirity  is  exempKfied  m  an  argtonent  of  Colc^ 
lidge  (in  his  Aidi  $o  Reflection),  hi  stqppott  of  the  freedom  of  the  wiO. 
It  is  not  tme,  he  says,  that  man  is  governed  by  motireB ;  "  the  maa 
makes  the  motire,  not  the  tnotive  uie  nan;'*  the  proof  being  that 
''what  ia  a  strong  motive  to  one  man  is  no  motive  at  idl  to  another.* 
The  premiss  is  tnie,  but  only  atnonnts  to  this,  iStM  difierent  persons 
have  diffisrent  degrees  of  snsceptibitf ty  to  the  aame  motive ;  as  they 
have  also  to  the  same  intoxicating  liquid,  which  howev^  does  not  prove 
that  they  are  free  to  be  drunk  or  not  druidc,  whatever  quantity  they  may 
drink.  What  is  proved  is,  that  certain  mental  conditions  in  the  man 
himself,  must  cooperate,  in  the  production  of  die  act,  vriih  the  external 
inducement :  but  those  mental  conditions  also  are  the  efiect  of  causea; 
and  there  is  nothing  in  the  argument  to  prove  that  they  can  arise  with- 
out a  caose— that  a  spontaneous  determmation  of  the  man^  wiH,  v^d^ 
out  any  cause  at  all,  ever  tdies  place,  as  thefr'ee^wiQ  doctrine  supposes. 

The  double  use,  in  the  free-will  controversy,  of  the  word  Necessityv 
which  sometimes  standi  only  for  Certainty,  at  odier  times  for  Compnl* 
Skm ;  sometimes  for  what  cannot  be  prevented,  at  othet  times  only  fbt 
What  we  have  reason  to  be  assured  mU  not ;  has  been  pointed  out 
by  Archbishop  "Whately,  and  we  shall  have  occasion  hereafter  to  pttF- 
sue  it  to  some  of  its  nlte^or  consequences. 

A  most  important  ambiguity,  bom  in  common  and  in  metaphysical 
Itoguage,  is  tnus  pointed  out  by  Arehbi^op  Whatelv  in  the  Appendix 
to  fis  Logic :  "  Same  (as  weH  as  One,  Identical^  and  other  vrords  cfe- 
rived  from  ihem)  is  used  frequently  in  a  sense  v^iy  different  from  its 
primary  one,  as  applicable  to  a  9%ngle  object ;  being  employed  to  de- 
note greu  nmildritff.  When  several  objects  are  anaistlnguishahit 
tiike,  one  tingte  description  vriU  apply  equally  to  any  of  them :  ana 
thence  they  are  said  to  be  all  o^one  and  the  same  nature,  appearance, 
&c.  As,  e,g,f  when  we  say,  '  this  house  is  built  of  the  wpte  stone  with 
auch  another,'  we  only  mean  that  the  stones  ttre  nhdisdnguishable  in 
their  qualities ;  not  that  the  one  building  whs  pttBed  doWn,  and  die 
other  constructed  with  ihe  materials.  Whereas  samenett^  in  die  ipti^ 
mary  sense,  does  not  even  necessarily  iinply  similarity ;  fiir  if  we  a^ 
of  any  man  that  he  is  sreatly  altered  since  such  a  time,  vre  understand^ 
and  indeed  imply  by  me  very  expression,  that  he  none  person,  thoush 
different  in  several  qualiti^.  ^  is  worth  observing  also,  that  Same,  m 
the  secondary  sense,  admits,  according  to  popular  usage,  of  degrees : 
we  speak  of  two  things  being  nearly  ttie  same,  but  not  entirely  :  per- 
sonal  identity  does  not  admit  of  degprees.  Nothing,  periiaps,  has  con- 
tributed more  to  the  error  of  Realism  than  inattention  to  diis  ambigoity. 
When  several  persons  are  said  to  have  one  and  the  same  opinion, 
thought,  or  idea,  men,  overiooking  the  true,  simple  statement  of  the 
ease,  which  is,  that  thej  are  all  thinking  oHhx,  look  for  something  more 
abstruse  and  mystical,  and  imagine  there  must  be  some  One  Thing,  in 
the  primary  sense,  though  not  an  individual,  v^ich  is  present  at  once 
in  the  mind  of  each  of  these  persons ;  and  thence  readily  sprung  Plato's 
theory  of  Ideas,  each  of  which  vnis,  according  to  him,  one  real,  eternal 
object,  existing  entire  and  complete  in  eadi  of  the  individual  objects 
that  are  known  by  one  name." 
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It  b,  indeecl,  not  a  waiter  of  S&ferMae  bat  of  atftlientic  butorj,  that 
Plato's  de<^tniie  of  Ideaa,  and  the  AriatoteHaD  doctrme  {esaentialty  tte 
«Bme  as  the  Platonic)  of  subatantial  Ibnna  aad  aeoond  sabfltances,  gten 
sup  in  t^  fyreobe  way  bare  |AnDted  out ;  from  the  aiippoaed  neoeMky 
of  finding,  in  thinga  ^prfatcb  weve  said  to  bare  4he  Mtme  natttv,  or  tfae 
same  quaddties,  eonsetfaingwhicb  was  die  soeie  in  the  veiy  aetiae  in  wbicb 
ft  mati  is  (be  same  as  biaoself.  AH  the  idle  specaitatioos  re^weting  to 
i¥,  TohfTB  4ifud&iif  andraidiilar  abatraodonB^  so  oomnKm  in  the  ancient 
and  in  aoaae  modem  acsboois  of  pbilosopbyi  sprang  from  tbe  same 
aenrce.  Tbe  Arirtofeeliati  logioms  bad,  however,  aoen  <nie  ^ase  of  tbe 
•mbigntfy,  ami  provided  against  it,  with  their  peculiar  felicity  in  the 
iBTcntioD  of  teohnicallangnage, indien  they  disttDgaaBbed  ibings which 
diierad  both  apme  and  fwmism  fixxm  these  wluob  diiered  nmmero 
UmtUM,  that  ia,  wfaieb  were  exactly  alike  (in  some  particular  remct  at 
laaat)  but  were  'distmet  iodiTidnals.  An  exteoaioii  of  cbis  distmction 
to  libetwD  aaoaainiips  of  the  word  Same,  namely,  tbinga  ^ich  are  the 
iiBimi  specie  tentoat,  and  a  thing  wbicb  is  tbe  same  mtmeto  as  well  es 
yacsg,  weald  baire  pievenled  tbe  oonfbsion  which  has  been  a  source  of 
ao  mncb  darknem  and  aoidi  an  abundance  of  posadTe  error  in  tbe  bi^ier 
pUteaopby. 

One  of  the  most  aingnlar 'examples  of  the  kmg^s  to  wbicb  a  pbilda- 
opher  of  eminence  may  be  led  away  by  an  ambiguity  of  language,  Is 
afleided  by  this  veiy  caae.  I  refer  to  the  Aunoas  argument  by  which 
fii^Qp  BedtteleT 'flattered  fanoaelf  diat  be  had  for  ever  put  an  end  to 
''nkepticism,  atheiam,  and  irreligion."  It  is  briefly  as  follows  1 
tii0U|^<dfatlKMrya6terda^;  I  CMedtolbiAkof  tt;  I  think  of  it  again 
toHday.  i  bad,  wntfere,  in  my  mind  yesterday  an  idea  ^f  the  object; 
I  have  alsova  idea  of  h  to^ajr :  this  idea  is  evidently  not  aneiber,  but 
tbe  very  same  ^dea.  Yet  an  mtervening  time  elapsed  in  wbicb  I  bad 
ttnoL  'WberewaB'tbe  idea  during  this  interval  f  It  must  have  been 
aamewbare;  it  did  mit  oeaae  toexist ;  otherwise  the  idea  I  bad  yester- 
dsy  ooald  not  be  tbe  ^ntme  idea;  no  more  llian  a  man  I  see  alive  to-day 
ean  be  the  aame  inborn  I  saw  yesterday,  if  the  man. has  died  in  tbe 
meanwbie.  Now  an  ide4  cannot  be  ooneetved  to  exist  anywhere 
except  fa  a  ioiffd;  and  hence  here  must  exist  an  Univeraal  Mind,  ib 
arfaid  an  ideas  have  dmir  permanent  residence,  during  tbe  mtervali  of 
dieir  conscious  ppssenea  in  oar  own  minds* 

That  Berbeky  beie  ooHfcunded  aameness  wiBmero  with  samenciHi 
apstae,  tbat  ia,  untb  exact  tesemJblaiiee,  and  assumed  the  former  ^eu 
rimre  was  only  the  latter,  hardly  needs  be  moie  paiticularly  pointed 
out.  He  oeald  never  have  broached  this  strange  theory  if  he  bad 
undentood,  tbat  wbeii  we  tay  we  have  the  same  thought  to-day  which 
we  bad  yesiefday,  we  do  not  mean  tbe  same  individual  tbougbt,  but  a 
tbought  exaody  sbayar:  as  we  say  tbat  we  have  tbe  same  ilhteas  wbidi 
we  bad  last  year,  meaning  only  the  same  sort  of  illness. 

In  one  leauuiodite  instance  tbe  scientific  world  was  <fivided  into  two 
farioasly  bostile  parties  by  an  ambiguity  of  language  affecting  a  branch 
of  science  wbicht  more  completely  than  most  otbers,  enjoys  tbe  advan- 
tage of  a  precise  ^nd  w«ll-defitied  terminology.  I  refer  to  tbe  femous 
dispate  reapeetuij^  the  vi^  mvm,  ibe  history  of  which  is  given  at  large  ih 
Ptofefser  Playfeir's  Disseitation.  The  question  was  wbether  tbe j^e« 
of  a  moving  body  was  proportional  (\tB  mass  being  given)  to  its  velocity 
•imply,  or  to  the  square  of  its  velocity :  and  tbe  ambiguity  was  in  tlm 
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thing,  means  that  you  may  do  it  withoat  any  breach  of  duty  t>n  your' 
part ;  Uiat  other  persons  not  only  ought  not  to  hinder  you,  but  have  no 
cause  to  think  Uie  worse  of  you  for  doing  it.  This  is  a  perfectly  dis- 
tinct proposition  from  the  preceding.  The  right  which  you  have  by 
virtue  of  a  duty  incumbent  upon  other  persons,  is  obviously  quite  a  differ- 
ent thing  from  a  right  consisting  in  the  absence  of  any  duty  incumbent 
upon  yourself  Yet  the  two  things  are  perpetually  confounded.  Thus 
a  man  will  say  he  hBd  a  right  to  publish  his  opinions ;  which  may  be 
true  in  this  sense,  that  it  would  be  a  breach  oi  duty  in  any  other  per^ 
son  to  interfere  and  prevent  the  publication :  but  he  assumes  there- 
upon, that  in  publishing  his  opimons,  he  himself  violates  no  duty; 
which  may  'either  be  true  or  lalse,  depending,  as  it  does,  upon  his 
having  taken  due  pains  to  satisfy  himself,  first,  that  the  opinions  are 
true,  and  next,  that  their  publication  in  this  manner,  and  at  this  par- 
ticular juncture,  will  probably  be  beneficial  to  the  interests  of  truth  on 
the  whole. 

**  The  second  ambiguity  is  that  of  confounding  a  right  of  any  kind, 
with  a  right  to  enforce  that  right  by  resisting  or  puniwing  a  violation 
of  it.  Men  will  say,  for  example,  that  they  have  It  right  to  a  good 
government,  which  is  undeniably  true,  it  being  the  moral  duty  of  ^eii 
governors  to  govern  them  well.  But  in  granting  this,  you  are  sup- 
posed to  have  admitted  their  right  or  liberty  to  turn  out  dieir  govem- 
orSy  and  perhaps  to  punish  them,  for  having  failed  in  the  perfoimance 
of  this  duty ;  which,  far  from  being  the  same  thing,  is  by  no  means 
universally  true,  but  depends  upon  an  immense  number  of  varying  cir- 
cunostances,  and  is  altogedier  one  of  dbe  knottiest  questions  in  practical 
ethics"  This  example  is  (Hke  others  which  have  been  cited)  a  case 
of  fallacy  within  fallacy ;  it  iavolves  not  only  the  second  of  the  two 
ambiguities  pointed  out,  but  the  first  likewise. 

One  not  unusual  form  of  the  Fallacy  of  Ambiguous  Terms,  is  known 
technically  as  the  Fallacy  of  Composition  and  Division:  when  ^he 
same  term  is  collective  in  the  premisses,  distributive  in  the  conclusion, 
or  vice  versA:  or  when  the  middle  term  is  collective  in  one  premiss, 
distributive  in  the  other.  As  if  one  were  to  say  (I  quote  fi'om  Arch*^ 
bishop  Whately)  "AU  the  angles  of  a  triangle  are  equal  to  two  right 
angles:  ABC  is  an  &nglo  of  a  triangle;  therefore  ABC  is  equal  to 

t^vo  right  angles There  is  no  fallacy,"  continues  the'  Archbishop, 

**  more  common,  or  more  likely  to  deceive,  than  the  one  now  before 
us.      The  form  in  which  it  is  most  usually  employed  is  to  establish 
some  truth,  separately,  concerning  each  single  member  of  a  certain 
class,  and  thence  to  infer  the  same  of  the  whole  collectively.**    As  in 
the  argument  one  often  hears,  sometimes  firom  persons  worthy  of  better 
diin^,  to  prove  that  the  world  could  do  without  great  men.     If  Co- 
lumbus (it  is  said)  had  never  lived,  America  would  still  have  been  dis- 
covered, at  most  only  a  few  years  later ;  if  Newton  had  never  lived, 
some  other  person  would  have  discovered  the  law  of  gravitation ;  and 
so  forth.     Most  true ;  these  things  would  have  been  done,  but  in  all 
probability  not  until  some  one  had  again  been  found  with  the  qualities 
of  a  Columbus  or  a  Newton.     Because  any  one  great  man  might  have 
had  bis  place  supplied  by  the  help  of  others,  the  argument  concludes 
tbat  all  great  men  could  have  been  dispensed  with.     The  term  *.*  great 
yn**  is  distributive  in  the  premisses  and  collective  in  the  conclusion. 
'^Such  also,^'  says  Archbishop  Whately,  ''is  the  fallacy  which  prob- 


whlT<ifitniiem€m  moit  adveataran  i»  lettadei;  e.^«.»  'the  guaiiig  of  » 
Ugh  pziza  18.  bol  VBeommoii  ooeavronoe;  and  vi4at  is  no  nixwwnon 
occmreiice  amgr  raawnaUy  be  aKpeciad;  dicrefiore- the  gaiaing  of  a 
high  price  may  leasonably  be  expected:'  thecoacfaisioii  v^n- applied 
to  the  iadiYidual  (aa  in  practiee  it  ia)  nrast  be  underatoed  in  tfae'senae 
of  '  reasonably  expeefeed  i^  a  certam  imdimdmal;*  dieiialece  for  the 
nujor  premiafr  to  be  txne,  libo  mid^e  tenn  xneat  be  undentood  to  mean, 
'no  uneonmion  QDcuneDce  to  aome  one  porticmkur  person ;'  whereaa 
for  the  minor  (ntfaich  haa  been  placed  firat)  to  be  tma,  yon  mmt 
nndacstaad  it  o£  *no  unooomm  occurrence  to  soate  mut  or  <^keK;* 
tbna  yon  witt  have  the  Eallaoy  of  Compeshaon*" 

**  Thifl  ia  a.  Eallaay  vrilh  wUch  men  aaa  aactreanfy  apt  to  decma 
d<miy/pgi;  fertrfaen>a  amltitiade  of  partkulam  ava  pieeanted  to  die 
mindr  many  ai»  too  weak  ea  («»  indolent  to  take  a  ccmipvehcnaive  view 
ofthem^  mit'OOvAnalhaic  attention  to  each  aing^poin^  by  tozns;  and 
then  decide,  infer,  and  act  accordingly :  e.  g,,  the  imprudent  apend- 
thrift,  foifing  thatfae  iaaUa  to  aflrofdtlna,ortiMt;or!the.other  expense, 
feigeta  thalt  M  of  them  tegptker  will  ndn^  him."  The  debauchee  de-^ 
atsoys  hia  haritb  fay  •anocesaive  aoti  of  intemperance,  beoanse  no  one  o£ 
thoaeactai«ieuldbe<)fitBelfimfficienrtodohim  any  aenona  harm.  A«ck 
penon  seaaona  with,  faiaaaelf^  "  one,  and  anotfaes,  and.  anoiher,  of  nqr 
8ymptooi\  doi  not:  proTe.  that  I  ha^m  a.  fiital  dianaae;'*  and  pcactioa&y 
concludaa  that  aO  takeuitoge^c  do.  not*  pniv»  itL 

§2,  We  have  now  aoAeiently  eaeaapUfied  one  of  die  principal 
Oraera  in  thia  Order  of  fUlaciea;  where,  the  aource  of  error  bemg 
the  ambiguity  of  terma,  the  premiaaea  ave  TerbaUy  what  ia  required  to 
aupporl  the  conclusion,  hut  not  really  aow  In  the  aacond'  great  Fallacy 
of^  Confusion  they  are  neither  yerlrally  nor  really  auffioient,  though, 
from  their  mukipticity  and  coafuaed  arraagement,  and  still  oftener 
from  delect  of  m^nory,  diey  ace  not  seen  to  be  what  they  are^  The 
faiUacy  I  mean  is:  that  of  Petitio  Pijincipii,  or  begging  the  queatton; 
jnduding  that  move  complex  ami  not  unoemmom  yariety  of  it^  whida 
is  tormed  Raaaoning  in-  a  Circle* 

PetUi0  Prinoipii,  as  defined  by.  Archbishop  Whately,  is  the  fallacy 
*'in  which  the  premaaa  either  appeam maniiertiy  to  be  the  same  aa  the 
conclusion^  or  is  actually  proved  from  the>  oondusion,  or  is  auch  9m 
would  natiwally  and  properly  so  be.  proved."    By  the  last  claiBae  I 
presume  is  meant,  that  it  is  not  susceptible  of  any  other  proof;  for 
otherwise,  there  would  be  no  fallacy.    To  deduce  from  a  propositkM»» 
prppositiona  from  which  it  would  itself  more  naturally  be  demeed,  in 
often  an  allowable  demtion  from  the  usual  didactic  order ;  or  at  nio«t» 
what,  by  an  adaptation  pf  a  phrase  frtmiliar  to  mathemadcians,  may  be 
caUed  a  logical  tnelegtmce* 

The  employment  of  a.  nxepoaition  to.  prove  that  upon  which  kk  ia 
iHelf  dependent  for  prooi,  by  no  means  moplies  the  dmree  of  mental 
imbecility  which  mi^t  at  first  be  suppoeeo.  The  dimculhr  of  comK 
pxehending  how  this  fiillacy  could  possibly  be  committed,  mappoaom 
vrtien  we  reflect  that  all  persons^  even  philosopfaerB,  hold  a  .great  tmvn* 
ber  of  opinions  without  exactly  recollecting  now  thev  came  by  tiiemv 
3elievingthat  they  have  at  some  former  time  venified  them  by  sufieient 
evidence^  but  having  forgott^i  what  the  evidence' waa^  they  may  ^9aaky 
be^  betrftyed  into  deducbg  from  them  the  very  piopoaitiona  wkicsh.' 
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alone  oaahla  o€  terviw  a»  premiMe*  for  dieir  0ft«blLibni^s^  ^ 
example  la  ghren  by  Araibiaho|i  Wfeitfolj :  "An  if  one  should  attenpi 
to  piDveitho  being  of  a  God  mm  the  aiilhari(y.of'  H<4^  Wvit ;"  wbicli 
night  eaaUy  hnpen  toone  trith  whoia  both  propositiQna^  aa  fUndar 
mnital  teawea  ttf  hie  9eligio»^  alaad  i^mmi  AavsaBie  g|t»wd  of  faqoMac 
aaAtrediliena>  beli^ 

Aigiung  in  a.oieele,  ho/wmm*  ia  a.  ataonger  caae  ctf  th9  laU»oy»  and 
implies  more  than  the  mexe  paaaive  xecep(io«  of  ^  pmnias  by  one  who 
deea  not  wmember  how  it  ia  to  be  proved.  It  implies  an  actual 
attemnt  lo  prave  two  pnmoaitiona  xeciprocaQy  &om  one  another;  and 
ia  aeUomreaoxaed  lo,  at  least  i»  euresa  te^ins,  bv  uvj  person  in  hia 
own  speculalionA,  but  ia  coamMted  by  those  who».  bei^^-  hard  jpressed 
by  aa  adrevaajry,  aie  fovoed  inio*  giving  reasons  for  an  opinion  o£  which, 
vwran  tboy-  begnu  to  argnoit  thoji  hm  not  suflSciently  considered  the 
gronnda.  AiBk  in  th^JbUowing  eg^annple  fiom  AicU»ishop  Whately: 
'*  Somo  wechaiiimna;  attempt  to^.  psome  (what  they  ought  to  lay  down 
as  a  probable  but  doubtftl  n^c^faeaia*)  that;  every  reticle  of  mattes 
gravitates  equally:  'whyT  'because  those  bodies  which  contain  more 
particles  ever  gravitate  more  strongly,  t.  A  are  h^lmer:'  'but  (it  may 
DO  urged),  those  which  are  heavieat  are  not  always  more  bulky;'  'no, 
but  uiej  cohtain  more  particles,  tiioiigb  more  closely  condensed^ 
*  how  do  you  know  that  V  '  because  they,  are  heavier :'  '  how  does  that 
prove  itt'  'because  all  paxtielea-of  matter  gravitating  equally,  that 
mass  which,  is  sp^ciiSca]]^'  the  heavier  must  needs  have  the  more  of 
them  in  tho  same  spSiCe/"  It  appears  to  me  that  the  fallacious 
reasoner,  in  his  private  thou^ts,  woiuq  not  be  likely  to  proceed  beyond 
the  first  step.f  He  would  acquiesce  in  the  sufficiency  of  the  reason 
first  given«  "  bodies  which-  contain,  more  particles  are  heavier."  It  is 
when, be  finds  this  questioned,  and.  is  called  upon  to  prove  it,  without 
knowbig  how,  that  he  tries,  to  establish  his  premiss  by  supposing 
proved  what  he  is  attempting  to  prove  by  it.  The  most  effectual  way, 
m  fact,  of  ea^Kwing  a  Petitio  Princjpii,  when  circumstances  allovv  of 
it,  is  by  challennnr  the  reasoner  to  prove  his  premisses ;  Which  if  he 
attempts  to  do,  he  la  necessarily  driven  into. arguing  in  a  circle. 

It  is  not  uncommon,  however,  fi)r  thinkers,  and  those  not  of  the  low* 
est  description,  to  be  led,  evfn  in  dieir  ovni  thoughts,  not  indeed  into 
formally  proving,  each  of  two  propositions  fix>m  the  other,,  but  into  ad- 
mitting propositions  which  can  only  be  so  proved.  In  tlie  preceding 
example  the  two  together  form  a  complete  and  consistent,  diough  hy- 
pothetical, explanation  of  the  facts  concerned.  And  the  tendency  to 
mistake  mutual  coherency  for  truth ;  to-  trust  one's  saflsty  to  a  strong 
chain  aldiough  it  has  no  point  of  support ;  is  at  the  bottom  of  muc£ 
which,  when  reduced  to  the  strict  fismis.  of  argumentation,  can  exhibit 
itself  no  otherwise  than  as  reasoning  in  a  circle.  All  experience  bears 
testimony  to  the  enthralling  effect  of  neat  concatenation  in  a  system  of 

•  No  loager  evan  a  probable  hypoiheuf,  but.  (since  the  eitebljihiaeiit  of  the  aionip 
theory)  opposed  to  all  probabflitj ;  it  beingf^  now  certain  that  the  integrant  particles  of  dif- 
lerent  tobatanoes  mntate  uneqaally.  It  la  trae  that  tbtae  particleat  thouch  reai  iwiWaia 
fer  the  pmposea  oi  cbemiea)  coinibiniatiQn«  mav  not  be  .the  altiinate  partielee  of  the  «ih% 
■Unce ;  and  this  doubt  alone  renders  the  hjnrowesis  a^niseible,  eren  as  an  hyppthesis. 

1 1  faaTe  fband,  however,  an  argument  of^this  exact  type  in  a  Bridgtwater  TVuaiMt  :— 
*«  Ice  and  silver,  onder  th»  suae  volame,  ooniaia  vvj  aoefnal  poftione  of  matter,  the  ail* 
ygmr  being  ten  timea  aa  heavy  aa  the  ice.  The  vacnitiea  in  the  ice,  therefore,  must  be  very 
anneh  greater  than  thoee  in  the  silver.** 


5l2  FALLACIES. 

i 

ddctrines,  and  the  difficulty  with  which  mon  admit  the  peiBuarion  that  I 

anything  which  holds  so  well  together  can  possibly  falL 

Since  every  case  where  a  conclusion  which  can  only  be  proved  from 
certain  premisses  is  used  for  the  proof  of  those  premisseSt  is  a  case  of 
petitio  principii,  that  fallacy  includes  a  very  great  proportion  of  all  in- 
correct reasoning.  It  is  necessary,  for  completing  our  view  of  ^fae 
fallacy,  to  exemplify  some  of  the  disguises  under  wMch  it  is  accustomed 
to  mask  itself^  and  to  escape  exposure. 

A  propoution  would  not  be  admitted  by  any  person  in  his  senses  as 
a  corollary  from  itself,  unless  it  were  expressed  in  language  which 
made  it  seem  different.  One  of  th^  commonest  modes  of  so  expressing 
it,  b  to  present  die  proposition  itself,  in  abstract  terms,  as  a  proof  m 
the  same  proposition  expressed  in  concrete  language.  This  is  a  yery 
frequent  tnode  not  only  of  pretended  proof,  but  of  pretended  explana- 
tion ;  and  is  parodied  by  Moliere  when  he  makes  one  of  his  absurd 
physicians  say,  "I'opium  endormit  pareequ'il  a  une  vertu  soporifique," 
or,  in  the  amusing  doggerel  quoted  by  Mr.  Whewell-— 

,  Mibi  demandatur 

A  doctiflsirao  doctore, 
Quare  opiam  ^it  doniiiie ; 

JSfc  ego  respondeo, 

Quia  est  in  eo 

Virtus  dormitiTa, 
CujuB  Datura  est  sensos  assopirB. 

The  words  Nature  and  Essence  are  grand  instruments  of  this  mode 
of  begging  the  question.  As  in  the  weU-known  argument  of  the  scho- 
lastic toeologians,  that  the  mind  thinks  always,  because  the  euence  of 
the  mind  is  to  think.  Locke  had  to  point  out,  that  if  by  essence  is 
here  meant  some  property  which  must  manifest  itself  by  actual  exer- 
cise at  aU  times,  the  premiss  is  a  direct  assumption  of  the  conclusion ; 
while  if  it  only  means  that  to  think  is  the  distinctive  property  of  a 
mind,  there  is  no  connexion  between  the  premiss  and  the  conclusion, 
since  it  is  not  necessary  that  a  distinctive  property  should  be  perpet- 
ually in  action. 

The  following  is  one  of  the  modes  in  which  these  abstract  tenns, 
Nature  and  Essence,  are  used  as  instruments  of  this  &llacy.  Some 
particular  properties  of  a  thing  are  selected,  more  or  less  arbitrarily, 
.to  be  termed  its  nature  or  essence ;  and  when  this  has  been  done,  these 
properties  are  supposed  to  be  invested  with  a  kind  of  indefeasible- 
ness ;  to  have  become  paramount  to  all  the  other  properties  of  the 
thing,  and  incapable  of  being  prevailed  over  or  counteracted  by  them. 
As  when  Aristotle,  in  a  passage  which  we  have  already  cited  from  Mr. 
Whewell,  ''  decides  that  there  is  no  void  on  such  arguments  as  this : 
in  a  void  there  could  be  no  difference  of  up  and  down ;  for  as  in 
nothing  there  are  no  differences,  so  there  are  none  in  a  privation  or 
negation;  but  a  void  is  merely  a  privation  or  negation  of  matter; 
therefore,  in  a  void,  bodies  could  not  move  up  and  down,  which  it  is 
in  their  nature  to  do.''*  In  other  words;  It  is  the  ncUure  of  bodies  to 
move  up  and  down,  ergo  any  physical  fact  which  supposes  them  not 
so  to  move,  cannot  be  authentic.  This  mode  of  reasoning,  by  which 
a  bad  generalization  is  made  to  overrule  all  facts  which  contradict  it, 
ftrincipii  in  one  of  its  most  palpable  forms. 

•  WHlwfiLL'a  iiiffary  ^thi  Induethe  Sdmeu,  i,  44 
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None  of  the  modes  of  aflsttmiiig  what  should  be  proved  are  in  more 
frequent  use  than  what  are  termed  by  Bentham  '' question-beggring 
appellatives ;"  names  which  beg  the  question  under  the  guiBe  of  stating 
it  The  most  potent  of  these  are  such  as  have  a  laudatory  or  vitupo- 
rative  character.  For  instance,  in  politics,  the  word  Innovation.  The 
dicti9nary  meaning  of  this  term  being  merely  ''  a  diange  to  something 
new,"  it  is  difficult  for  the  defenders  even  of  the  most  salutary  im- 
provement to  deny  that  it  is  an  innovation ;  yet  the  word  having  ac- 
2uired  in  common  usage  a  vituperative  connotation  in  addition  to  its 
ictionary  meaning,  the  admission  is  always  construed  as  a  large  con- 
cession to  the  disadvantage  of  the  thing  proposed. 

The  following  passage  from  the  argument  in  refutation  of  the  Epi- 
cureans, in  the  second  book  of  Cicero  De  Finibus,  affords  a  fine  exam- 
ple of  this  sort  of  &ttacy.     "  £t  quidem  illud  ipsum  non  nimium  probo 
(et  tantum  patior^  philosophum  loqui  de  cupiditadbus  finiendis.    An 
potest  cupiditas  nmri  1  tollenda  est,  atque  extrahenda  radicitus.    Quia 
est  enim,  in  quo  sit  cupiditas,  quin  recte  cupidus  dici  possit  ?   Er^o  et 
avarus  erit,  sed  finite :  adulter,  verum  habebit  modum:  et  laxunosus 
eodem  modo.     Qualis  ista  philosophia  est,  quas  non  interitum  afferat 
pravitatis,  sed  sit  contenta  mediocntate  vitiorum  1"    The  question  was 
whether  certain  desires,  when  kept  within  definite  bounds,  are  vices 
or  not ;  and  the  argument  decides  the  point  by  applying  to  them  a 
word   {cupiditas)  which  implies  vice.     It  is  shown,  however,  in  the 
remarks  which  follow,*  that  Cicero  did  not  intend  this  as  a  serious 
argrament,  but  as  a  criticism  on  what  he  deemed  an  inappropriate 
expression.     *'  Rem  ipsam  prorsus  probo :  elegandam  desidero.    Ap- 
peUet  haec  desideria  naiura^  cu{$iditatis  nomen  servet  alio,"  &c.   But 
many  persons,  both  ancient  and  modem,  have  employed  this,  or  some- 
thing equivalent  to  it,  as  a  real  and  conclusive  argument.    We  may 
remark  that  the  passage  respecting  cupiditas  and  cupidus  is  also  an 
example  of  another  fiillocy  already  noticed,  that  of  Paronymous  Terms. 
Many  more  of  the  arguments  of  the  ancient  moralists,  and  especially 
of  the  Stoics,  fall  within  the  definition  of  Pedtio  Principii.    In  the  De 
Fimilnu,  for  example,  which  I  condnne  to  quote  as  being  probably  the 
best  extant  exemplificadon  at  once  of  the  doctrines  and  me  methods  of 
the  schools  of  Grreek  philosophy  exisdng  at  that  time ;  what  are  we  to 
diink  of  the  arguments  of  Cato  in  the  third  book,  derived  from  common 
notions :  That  if  virtue  were  not  happiness,  it  could  not  be  a  thing  to 
bo€ut  of:  That  if  death  or  paiawere  evils,  it  would  be  impossible  not 
to  fear  them,  and  it  could  not,  therefore,  be  laudable  to  despise  them, 
&C.     In  one  way  of  vielving  these  arguments,  they  may  be  regarded 
as  appeals  to  the  authority  o£  the  general  sentiment  of  mankind,  which 
had  stamped  its  approval  upon  certain  actions  and  characters  by  the 
phrases  referred  to ;  but  that  such  could  have  been  the  meaning  in« 
tended  is  very  unlikely,  considering  the  contempt  of  the  ancient  philo^ 
sophers  for  vulgar  opinion.     In  any  other  sense  they  are  clear  cases  of 
Petitio  Principii,  since  the  word  laudable,  and  the  idea  of  boasdng, 
imply  principles  of  conduct ;  and  practical  maxims  can  only  be  proved 
from  speculative  truths,  namely,  from,  the  properdes  of  the  subject 
matter,  and  cannot,  therefore,  be  employed  to  prove  those  properties. 
Afi  well  might  it  be  argued  that  a  government  is  good  because  we 
ought  to  support  it,  or  that  there  is  if  Qod  because  it  is  our  duty  te 
pray  to  him. 
3T 
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employed  in  proof  of  what  is  now  no 
Afinite  diTinbility  of  matter,  that  every 
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ness ;  l^  a  concrete  laaguage  to  die  incaparaty  of  tha 

thing,  r'  It  conceiving  a  minimum.     Viewed  in  thia  light. 

As  wh'  of  the  i  pncri  fidkcy  or  natural  prejodioe,  thaS 

Whei  i  oonccdTed  cannot  exist.     Every  Ffflacy  of  Cosfii- 

in  a  '  innecesBBTy  to  repeat)  will,  if  cleared  up,  becocne  a 

noth'  ther  sort;  and  it  will  be  found  of  deductive  or  ratio- 

neg  /gonerally,  ttiat  when  they  mislead  there  is  mootly,  m 

th«  Ment  &lla(iy  of  some  other  deacripdoD  lurking  under 

in  (■  of  which  cUefly  it  is  Uiat  the  verbal  juggle  which  is 

n  /body  oflhia  kind  of  fallsCT,  paaaes  undetected, 

a  Jgebra,  a  boek  otherwise  of'^graat  merit,  bat  full,  to  over- 

f  logical  errors  in  respeet  to  m  fotmdation  <^  the  acience, 

is  ftdlowing  argiunent  to  prove  that  fiHMN*  multiplied  by  natiMt 
I,  a  doctrine  the  opprDbriam  of  all  mathematieiana  who  ere  not 
^ers,  and  which  Eulerhad  not  ag^psettfthetruemetliodof 
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^«fiw miltiplied  by  mimui  caMiot  tjkwmmm;  for 
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jhens^re  Tievr  of  Hw  Mt«re  of  multipUoatioa,  and 

jes  in  eeneral,  wineh  wotiU  also  supply  a  far  better 

.erious  doctrine  nHiieh  Bider  is  hen)  t^ndeavoiing  to 

4g  instaace  of  reasoning  in  a  eirole  is  thaa  of  some  ethical 
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^hieh  th^  perceptions  are .  unliekllhy .    Some  particular  mode 

A<^  or  foeHng  is  mfiiteed  to  be  wima$uml;  w^yt  because  it  ift 

tsfot  to  the  umTeitel  -and  natural  sentiments  of  mankind.    Find- 

o  sucfa  se'ntunent  in  younelf,  you  ^uestien  the  foct;  and  the 

rex-  is  (if  your  antaffohist  is  poiite)  that  you  aiB  an  exception,  a 

jnilrmr  case.    But  neitner  (say  you)  do  I  find  in  the  people  of  some 

dier  country,  or  of  some  former  age,  any  sudi  foehnfg  of  abhorrence ; 

'*aye,  but  th6ir  feeiings  were  soplmticated  and  unhealthy.*" 

One  of  the  most  notable  specimens  Of  leasoinng  in  a  circle  is  the 
doctrine  of  Hobbes,  Rousseau,  and  others,  which  rests  the  obligations 
by  wfaieh  human  beings  are  bound  as  members  of  society,  upon  a  sup- 
posed social  compact   I  wave  the  considemtion  of  the  fictitiouB  nature 
of  tftw  compact  itself ;  but  when  a  philosopher  (as  Hobbes  does  tbrough 
the   whole  lioviathan)  elaborately  deduces  the  oMieation  of  obeying 
the  sovereign,  not  'from  the  necessity  or  Hlflity  df  domg  so,  but  from  a 
prottise  supposed  to  have  been  made  by  our  ancesMra,  on  renouncing 
savage  life  and  agreeing  to  establish  a  poKdcil  soslety,  it  is  impossible 
not  to  retort  by  the  question,  why  are  we  boUnd  to  keep  a  promise 
m«de  for  us  by  othersl  or  why  bound  to  keep  a  promise  at  all  t    Ne 
Stttiflfaetorf  ground  can  be  essigni^  for  <be  oMigaftion,  eitc^t  the  mis- 
Qhievous  consequences  of  the  absence  of  &ith  and  ynntual  eonfidence 
%inong  mankind.    We  are,  therefore,  brought  round  to  the  mterests  tif 
society,  as  the  ultimate  ground  of  the  obligation  of  a  promise ;  and  yet 
those  interests  are  net  admired  to  be  a  sufficient  judtlfieaition  for  the 
exiatence  of  govematent  and  hvw.    Withoiit  a  promise  it  ia  thought 
diat  we  should  not  be  bound  to  ^at  wi&out  Which  the  existence  of 
BCK^iety  would  be  impossible,  namely,  to  yield  a  general  obedience  to 
^le  laws  therein  estaMfsfaed ;  aild  "So  necessary  is  the  promise  deentod, 
tiiat  if  none  has  actually  been  raade«  seme  additioaaleflffoty  is  supposed 
to  be  given  to  the  foundations  of  society  byfoigmng  ene.         ' 

§  3.  Two  piineipal  stiUivisions  of  the  class  of  Fallaeies  of  Con* 
fiiidon  having  been  disposcKl  of;  dievD  remaifiB  » third,  in  which  the 
eotifu^ion  is  not,  as  in  the  Fallacy  of  Ambjgtitty,  in  misconceiving  the 
kopeit  of  die  premisses,  nor,  as  m  PeiMo  PrimnpUf  in  forgetting  what 
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ibe  prantees  ioe,  but  in  mistaking  the  conoioBion  which  is  to  be  pror  A. 
This  is  the  fallacy  of  Jgnarutio.  EUmcki,  in  the  widest  sense  of  the 
phrase ;  also  called  by  Archbishop  Whately  the  &Jlacy  of  Irrelevant 
Condosion.    His  examples  and  remarks  are  highly  worthy  of  citation. 

**  Various  kinds  of  propositions  are,  according  to  the  occasion,  sub- 
stituted for  the  one  of  which  proof  is  xequired:  sometimes  the  par- 
ticular for  the  univezftal ;  sometimes  a  proposition  with  different  terms; 
and  various  are. the  contrivances  employed  to  effect  and  to  conceal  this 
aubstitutiony  and  to  make  the  conclusion  which  the  sophist  has  drawn, 
answer  practically  the  same  purpose  as  the  one  he  ought  to  have 
established*  We  say,  '  practically  the  same  purpose,'  because  it  will 
very  often  hi^ipen  that  some  emoium  will  be  excited,  some  sentiment 
impressed  on  the  mind  (by  a  dextrous  employment  of  this  fiiUacy), 
such  as  shall  bring  men  into  the  dupontiom  requisite  for  your  purpose ; 
though  they  may  not  have  assented  to,  or  even  stated  distinctly  in  their 
own  minds,  the  propasiti^m  which  it  was  ^  your  business  to  establish. 
Thus  if  a  s<^ist  has  to  defend  one  who  has  been  guilty,  of  some 
terious  offence,  which  he  vnshes  to  extenuate,  though  he  is  unable  dis- 
tinctly to  prove  that  it  is. not  such,  yet  if  he  can  succeed  in  making  tie 
audience  laugh  at  some  casual  matter,  he  has  gained  practically  the 
same  point.  So  also  if  any  one  has  pointed  out  the  extenuating  cir- 
cumstances in  some  particular  case  of  offen,ce,  so  as  to  show  mt  it 
differs  vndely  from  the  generality  of  the  same  class,  the  sophist,  if  he 
iind  himself  unable  to  disprove  diese  circumstances,  may  do  av^ay  the 
force  of  them,  by  simply  rrferring  ike  action  to  that  very  cUus^  whicb 
no  one  can  deny  that  it  belongs  to,  and  the  very  name  of  which  wiB 
excite  a  feeling  of  disgust  suiOBcient  to  counteract  the  extenuation; 
e.g.f  let  it  be  a  case  of  peculation,  and  that  many  mitigaling  circum- 
stances have  been  brought  forward  which  cannot  be  denied;  the 
sophistical  opponent  ^viU  reply,  '  Well,  but  after  all,  the  man  is  a 
rogue^  and  there  is  an  end  of  it ;'  now  in  reality  this  was  (by  hypoth- 
esis) never  the  question ;  and  the  mere  assenion  of  what  was  never 
denied,  ought  not,  in  fairness,  to  be  regarded  as  decisive :  but,  prac- 
tically, die  odiousness  of  the  word,  arising  in  great  measure  from  the 
association  of  those  very  circumstances  which  belong  to  most  of  the 
class,  but  which  we  have  supposed  to  be  absent  in  this  particular  in- 
stance, excites  precisely  that  reeling  of  disgust,  which  in  effect  destroys 
the  force  of  the  defence.  In  like  manner,  we  may  refer  to  this  head 
all  cases  of  improper  appeal  to  the  passions,  and  ev^ything  else  wbich 
is  mentioned  by  Aristode  as  extraneous  to  the  matter  in  hand  (efiu 
Tov  TTpdy/iarof). 

"  A  good  instance  of  the  employment  and  exposure  of  this  fallacy 
<yxun  in  Thucydides,  in  the  speedies  of  Cleon  and  Diodotua  con- 
cerning the  Mitylenseans :  the  rormer  (over  and  above  his  appeal  to 
the  angry  passions  of  his  audience)  urges  the^^ice  of  putting  the  re- 
volters  to  death;  which,  as  the  latter  remarked,  was  nothing  to  the 
purpose,  since  the  Athenians  were  not  sitting  in  judgment^  but  in  cfe- 
liberation,  of  which  the  proper  end  is  esEpediency^ 

"  It  is  evident  that  ignoratio  denchi  may  be  employed  as  well  fiir 
die  apparent  refutation  of  yoiff  opponent's  proposition,  as  for  the  ap- 
parent establishment  of  your  own ;  for  it  is  substantially  the  same 
thing,  to  prove  what  was  not  denied  or  to  disprove  what  was  not 
asserted :  the  latter  practice  is  not  less  common,  and  it  is  more  offen- 
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ttvoi  because  it  fiequently  anioimts  to  a  pevsonal  affi-otit,  in  atcributing 
to  a  person  opinions^  &c.,  i^ch  he  perhaps  holds  in  abhorrence. 
Thus,  when  in  a  discussion  one  party  vindicates,  on  the  ground  of 
general  expediencji  a  particular  instance  of  resistance  to  goYem- 
ment  in  a  case  of  intolerable  oppression,  the  opponent  may  gravely 
nsaintain,  t)iat  'we  ought  not  to  do  evil  that  good  may  come;'  a 
proposition  which  of  course  had  never  be^i  denied,  the  point  in  dis- 
pute being,  '  whether  resistance  in  this  particular  case  toere  doing  evil 
or  not.' " 

The  works  of  controversial  writers  are  seldom  free  from  this  fallacy. 
They  join  issue  on  the  wrong  point,  or  do  not  join  issue  at  all.  The 
attempts,  for  instance,  to  disprove  the  population  doctrines  of  Malthus, 
have  been  mostly  cases  of  tgnoratio  elenchi.  Malthus  has  been  sup- 
posed  to  be  refuted  if  it  could  be  shown  that  in  some  countries  or  ages 
population  has  been  nearly  stationary ;  as  if  he  had  asserted  that  popu- 
lation always  increases  in  a  given  ratio,  or  had  not  expressly  declared 
that  it  increases  only  in  so  fisff  as  it  is  not  restrained  by  prudence,  or 
kept  down  by  poverty  and  disease.  Or,  perhaps,  a  great  collection  of 
fiu^  is  produced  to  prove  that  in  some  one  country  the  people  are 
better  <m  with  a  dense  population  than  they  are  in  another  country 
with  a  thin  one ;  or  that  the  people  have  become  more  numerous  and 
better  off  at  the  same  time. .  As  if  the  assertion  were  that  a  dense  popu- 
lation could  not  possibly  be  well  off:  as  if  it  were  not  part  of  the  very, 
doctrine,  and  essential  to  it,  that  where  there  is  a  more  abundant  cap- 
ital there  may  be  a  greater  population  without  any  increase  of  poverty, 
or  even  with  a  diminution  of  it. 

The  favorite  argument  against  Berkeley's  theory  of  the  non-existence 
of  matter,  and  the  most  popularly  effective,  next  to  a  "  grin"* — an 
argument,  moreover,  which  is  not  confined  to  "coxcomhs,"  nor  to 
men  like  Samuel  Johnson,  of  practical  understanding,  without  any 
particular  turn  for  metaphysical  speculation,  but  is  the  stock  argument 
of  the  Scotch  school  of  metaphysicians,  is  a  palpable  ignoraiio  denchi. 
The  argument  is  perhaps  as  frequendy  expressed  by  gesture  as  by 
words,  and  one  of  its  commonest  forms  consists  in  knocking  a  stick 
against  the  ground.  This  short  and  easy  confutation  overlooks  the 
filet,  that  in  denyingr  matter,  Berkelev  did  not  deny  anjrthing  to  which 
our  senses  bear  witness,  and  therefore  cannot  be  answered  by  any 
appeal  to  them.  His  skepticism  related  to  the  supposed  substratum, 
or  nidden  cause  of  the  appearances  perceived  by  our  senses  :  the  evi- 
dence of  which,  whatever  may  be  its  conclusiveness,  is  certainly  not 
the  evidence  of  sense.  And  it  will  always  remain  a  sinial  proof  of 
the  want  of  metaphysical  profundity  of.  Reid,  Stewart,  and,  I  am  sorry 
to  add,  of  Brown,  that  they  should  have  persisted  in  asserting  that 
Berkeley,  if  he  believed  his  own  doctrine,  was  bound  to  walk  into  the 
kennel,  or  run  his  head  against  a  post.  As  if  men  who  do  not  recog- 
nize an  occult  cause  of  their  sensations  could  not  possibly  helieve  that 
a  fixed  order  subsists  among  the  sensations  themselves.  Such  a  want 
of  comprehension  of  the  distinction  between  a  thing  and  its  sensible 
manifestation,  or,  in  transcendental  language,  between  the  noumenon 
and  the  phenomenon,  would  be  impossmle  to  even  the  dullest  disciple 
of  Slant  or  Coleridge. 

*  And  ocsoombt  ^vaapiAi  Berkeley  with  a  fiin.— <Pora.) 
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bwodUl  beeatyto.«dd»«rea(tePiiomberrf<KMBP1eBrftimfclh 
ae  well  as  of  tlie  alfa«ri  wUw  I  haTo  attempfeed  to  dnoaolerm.  But 
a  more  copums  •xenpfifieation  does  net  aeem  to  ba  necsamy ;  and 
the  intelligent  leader  mU  hare  litde  difficiitey  in  addtnr  to  tM  eat»- 
loguefinomlua  own  leading  end  flKMrienoe.  We  sball  oenefeffe  l^rae 
close  oiur  exvoiitian  of  Ae  ^Bneru  principleB  of  logic,  and  proceed 
at  once  to  toe  eopplaitienlal  inq^ary  wlddi  ia  neceasary  to  complete 
our  " 


BOOE  VI; 

ON  THIS,  warn  QF  T^E  MQ&^  ^QIENCEa 


"  Une  propi^t^  foodnmBoi^  <liw  je  doH  fi4r«  ronviiaiaeic  dN  ce  n^omfot  dans  oe  ooa 

J*ti  appeft  la  pmloaoplue  poaitrre,  et  qfd  doit  aana  doat6  lul  m^ritet  plas  que  tOQte  autre 
'attentioQ  g^oemie,  poiaau'ella  eat  ai^oaxdiua  la  plua  In^iianta  poor  la  pratique,  c'eat 
2ii*eUe  peqt  dim  conw^rte  conuBO  la  aeMie  baae  apbded^lavfiorqwiaaliQft  aqciala  qui  doi| 
erminer  l'6tat  de  criae  dana  lequel  ae  troavent  depuia  9\  long-tern^  lea  nationa  lea  plua 
civiliatea. . , .  Tant  que  lea  ioteiligeiioea  individoenea  n*auront  paa  adh^  par  un  aaaenti- 
ment  unmiinw  i  vm  canain  ooiBlm  d*id6ea  fMnJin  capaj^leiada  wnoer  one  dootnne  aociali 
ooomMine,  on  do  pent  ae  diaaipujier,  que  ViltX  d^  oi^ppf  Tea^n^de  touta  ii6ceaaii6,  eaaen- 
tielleinent  r^oltttioDiULire,  malffrA  toua  leapalliatifa  politiquea  qui  pourront  6tre  adopts,  et 
ae  fMMDMMtera  vMlameiit  que  daa  itMtkutioiia  pioviaoiraa.  II  eat  ^leooapt  oeitain  quA  ei 
eette  rauiutf^  dea  e^prita  dana  oi^  n^kna  coroffin^ioix  da  principea  pant  une  foia  Mn 
obtenue,  lea  inatitotioBa  convenal^lea  eo  d^ouleront  ueceaaairemeat,  aana  donner  lien  4 
anemie  aacooaae  graTe,  le  pliia  grand  dfobrdra  6tant  d6)4  diam>6  par  ce  aenl  fBi;L^--CoMTB, 
b#a  ^  Ptrtwipli  t  JiMiatb  lie  tafpn^  ^ 
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%  1.  FsiNqiNipsB  of  Bvideuoe  axid  Theories  qf  Method  axa  qot  to  be 
c^natracted  d  priori.  Thc)  l^wa  of  our  rationaji  &ciilty,  like  those  of 
every  Qther  natur^  &ge3cy«  are  odIt  learnt  by  seeiog  the  agetnt  a( 
work*  The  earlier  achievement/^  ojf  science  were  maile  i^rithout  the 
conscious  observance  of  vxj  Scienti^c  Method;  apid  we  should  a«tver 
h{^ve  known  by  what  process  truth  ii|  to  b^  entertained,  if  W9  had.  npl 
previously  ascertained  many  truths.  But  it  was  only  the  easier  pro- 
blems which  could  be  thi^  resolved :  natural  ai^a^ity,  when  ii  tried  its 
strength  against  the  mpre  difficult  qnes.  qithior  failed  alt^gethor,  or  if 
it  succ6e4^4  here  and  there  in  obtaining  a  solmioi?.  had  no  si^re  means 
of  convincing  others  that  its  solution  was  correct.  In  scientific  in- 
vestigation,  ^  in  all  other  works  of  humai^  sl^ti,  the  wa^  of  attiMning 
die  end  is  seen  as  it  were  instinctively  %  sime^ior  mii^  in  soine 
90¥npa;ratively  aknple  caset  and  is  the^«  by  judicipu^  gene^isation, 
adapted  to  the  va^ety  of  complex  cases.  We  l^an^  to  4o  ^  thing  in 
difficult  cirQumstanpes,  by  attending^  to  the  manner  u^,  wi^ip^  we  b^ye 
Bpontai^eou3ly  done  the  same  thing  in  ^a^y  onei^n 

This  truth  ia  exemplified  by  the^  histonr  of  die  various  bjranchea  of 
knowledge  which  have  successively,  in  1;he  ascen(ding  order  of  their 
oomplication,  asflumed  the  character  of  sciences;  wd  will  doubtless 
receive  fresh  confirmation  from  those,  of  which  the  final  scientific  con- 
stitudoih'is  yet  tp  come,  and  which  are  still  abandoi^d  tio  the  uxtcor- 
taindes  of  yague  and  popular  discussion.  AHhough  several  other  sci- 
ences have  emerged  nrom  this  state  at  a  comparatively  recent  date. 
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none  now  remaifi  in  it  except  those  which  relate  to  man  himaelf,  the 
most  complex  and  most  difficult  subject  of  study  on  which  the  human 
mind  can  be  engaged. 

Concerning  the  physical  nature  of  man,  as  an  organized  being — al- 
though there  is  still  much  uncertainty  and  much  controversy,  which 
can  only  be  terminated  by  the  general  acknowledgment  and  employ- 
ment of  stricter  rules  of  induction  than  are  commonly  recognized-- 
there  is,  however,  a  considerable  body  of  truths  which  all  who  have 
attended  to  the  subject  consider  to  be  fuUy  established ;  nor  is  there 
now  any  radical  imperfection  in  the  method  observed  in  this  depart- 
ment of  science  by  its  most  distinguished  modem  teachers.  But  the 
laws  of  Mind,  and,  ijx  even  a  greater  degree,  those  of  Society,  Are  so 
far  from  having  attained  a  similar  state  of  even  partial  recognition, 
that  it  is  still  a  controveiBV  whether  they  are  capable  of  becoming  sub- 
jects of  science,  in  the  strict  sense  of  the  tenn;  and  among  those  who 
are  agreed  on  this^int  there  reigns  the  most  irreconcilable  diversity 
on  almost  every  other.  Here,  therefore,  if  anywhere,  the  principles 
laid  down  in  the  preceding  Books  may  be  expected  to  be  usefhL 

If  on  matters  so  much  the  most  important  with  which  human  intel- 
lect can  occupy  itself,  a  more  general  agreement  is  ever  to  exist  among 
thinkers ;  if  what  has  been  pronounced  "  the  proper  study  of  mankind" 
is  not  destined  to  remain  the  only  subject  which  Philosophy  cannot 
succeed  in  rescuing  from  Empiricism;  the  some  processes  through 
which  the  laws  of  shnpler  phenomena  have  by  general  acknowledg- 
ment been  placed  beyond  dispute,  must  be  consciously  and  deliberately 
applied  to  those  more  difficult  inquiries.  If  there  are  some  subjects 
on  which  the  results  obtained  have  finally  received  the  unanimous  as- 
sent of  all  who  have  attended  to  the  proof^  and  others  on  which  man- 
kind have  not  yet  been  equally  succesnul ;  on  which  the  most  sagacious 
minds  have  occupied  themselves  from  the.  earliest  date,  with  every 
assistance  except  that  of  a  tried  scientific  method,  and  have  never  suc- 
ceeded in  establishing  anv  considerable  body  of  truths,  so  as  to  be 
beyond  denial  or  doubt;  it  is  by  generalizing  the  methods  success- 
fully followed  in  the  fi)rmer  inquiries,  and  applying  them  to  the  latter, 
that  we  may  hope  to  remove  this  blot  upon  the  face  of  science.  The  re- 
maining chapters  are  an  attempt  to  fa[cilitate  this  most  desirable  ohjetL 

§  2,  In  attempting  this,  I  am  not  unmindful  how  little  can  be  done 
towards  it  in 'a  mere  Treatise  on  Logic,  or  how  vague  and  unsada- 
fiictory  all  precepts  of  Method  must  necessarily  appear,  when  not  prac- 
tically exemplified  in  the  establishment  of  a  body  of  doctrine.  Doubt- 
less, the  most  effectual  way  of  showing  how  the  sciences  of  Ethics  and 
Politics  may  be  constructed,  would  be  to  construct  them  :  a  task  which, 
it  needs  scarcely  be  said,  I  am  not  about  to  undertake.  But  even  if 
there  were  no  other  examples,  the  memorable  one  of  Bacon  would  be 
sufficient  to  demonstrate,  uiat  it  is  sometimes  both  posnble  and  useful 
to  point  out  the  way,  though  without  being  oneself  prepared  to  adven- 
ture &r  into  it.  And  if  more  were  to  be  attempted,  this  at  least  is  not 
a  proper  place  for  the  attempt. 

In  substance,  whatever  can  be  done  in  a  work  like  this,  for  the  Logic 
of  the  Moral  Sciences,  has  been  or  ought  to  have  been  accomplished 
in  the  five  preceding  Books ;  to  which  the  present  can  be  only  a  kind 
nf  supplement  or  appendix,  since  the  meth(>is  of  investigation  applica- 
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Die  to  moral  and  social  Bcience  must  have  been  described  by  implicife- 
tion,  if  I  have  succeeded  in  enumerating  and  characterizing  those  of 
science  in  general.  It  only  remains  to  examine  which  of  those 
methods  are  more  especially  suited  to  the  various  branches  of  moral 
inquiry;  under  what  peculiar  ^ilities  or  difficulties  they  are  there 
employed;,  how  far  the  unsatisfactoiy  state  of  those  inquiries  is  owing 
to  a  wrong  choice  of  methods,  how  hr  to  want  of  skill  m  the  applica- 
tion of  right  ones ;  and  what  degree  of  ultimate  success  may  be  at>- 
tained  or  hoped  for,  by  a  better  choice  or  more  careful  employment  of 
logical  processes  appropriate  to  the  case.  In  other  words,  whether 
moral  sciences  exist,  or  can  exist ;  to  what  degree  of  perfection  they 
are  susceptible  of  being  carried ;  and  by  what  selection  or  adaptation 
of  the  methods  brought  to  view  in  the  previous  part  of  this  wonc,  that 
degree  of  perfection  is  attainable. 

At  the  threshold  of  this  inquiry  we  are  met  by  an  objection,  which, 
if  not  removed,  would  be  fetal  to  the  attempt  to  treat  human  conduct 
as  a  subject  of  science.  Are  the  actions  oiman,  like  aU  other  natural 
events,  subject  to  invariable  laws  ?  Does  that  constancy  of  causation, 
which  is  the  foundation  of  every  scientific  theory  of  successive  phe- 
nomena, really  obtain  among  them  ?  This  is  often  denied ;  and 
for  the  sake  of  systematic  completeness,  if  not  from  any  very  urgent 
practical  necessity,  the  question  should  receive  a  deliberate*  answer  in 
place.    We  shall  devote  to  the  subject  a  chapter  apart. 


CHAPTER  II. 

OF  LIBERTV  AND  NEGES8ITT. 

§  1.  The  question,  whether  the  law  of  causality  applies  in  the  same 
strict  sense  to  human  actions  as  to  other  phenomena,  is  the  celebrated 
controversy  concerning  the  freedom  of  the  will ;  which,  from  at  least  as 
far  back  as  the  time  of  Pelagius,  has  divided  both  the  philosophical 
and  the  religious  world.  The  affirmative  opinion  is  commonly  called 
the  doctrine  of  Necessity,  as  asserting  human  volitions  and  actions  to 
be  necessary  and  inevitable.  The  negative  maintains  that  the  will  is 
not  determined,  like  other  phenomena,  by  antecedents,  but  determines 
itself;  that  our  volitions  are  not,  properly  speaking,  the  effiscts  of 
causes,  or  at  least  have  no  causes  which  they  uniformly  and  implicitly 
obey. 

I  have  already  made  it  sufficiently  appear  that  the  former  of  these 
opinions  is  that  which  I  consider  the  true  one;  but  the  misleading 
terms  in  which  it  is  often  expressed,  and  the  indistinct  manner  in  which 
it  is  usually  apprehended,  have  both  obstructed  its  reception,*  and  per- 
verted its  influence  when  received.  The  metaphysical  theory  of  free 
-will,  as  held  by  philosophers  (for  the  practical  feeling  of  it,  common  in 
a  greater  or  less  degree  to  all  mankind,  is  in  no  way  inconsistent  with 
the  contrary  theory),  was  invented  because  the  supposed  alternative  of 
admitting  human  actions  to  be  necessary ^  was  deemed  inconsistent  with 
erery  one's  instinctive  consciousness,  as  well  as  humiliating  to  the  pride 
3U 
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and  even  degndkig  to  the  tnani  B^twro  of  rnwti.  Nor  do  I  dei^  ihK 
the  doctitDe,  m  sometiiiieB  held,  i&0|poa  to.theao  imputation^;  fin:  tfa# 
nuBappzehensioo  in  which  I  shall  be  atle  to  show  that  they  ori|piate» 
unfortunatefy  ia  not  confined  fx>  the  opponema  of  the  doctrine,,  but  paiw 
^pated  in  by  iiiany»  perhaps  we  n4ght4»y  by  moat;  of  U»  ^uppoitenk 


§  2.  Correctly  oonoemit  the  doctrine  ciiUed  Phik)a(^)hicHd  Necee- 
mty  ia  simply  thia:  diat,  given  the  metiyea  which  ar^  pment  to  an 
individuai'a  mind.  And  given  UJcnwiae  the  chaaniiRftnT  and  diapotttion  of 
the  individual,  the  manner  in.  whiclv  he  wiU  aU  jn»y  be  unerringly 
inferred;  that  if  we  knew  tb»  person  tboreughly*  and  knew  all  tii^ 
indueetileDts  which,  ace  aoing  upourhim,  wa  c^iU.  foretell  hia  conduct 
with  aa  muck  certainqr  «A  we  can  pcedict.  any  vhjmi):  event,  Thi« 
proposition  I  take  to  be  a  mere  interpretaticN>.  of  univexaal  eitnerienca^ 
a  statement  in  words  of  what  evenf  one  ia  internaAy  ,Gonvincea  of.  No 
one  who  believed  that  he  knew  uoroughly  the  circumftancea  of  any 
case,  and  the  cbaractera  of  the  diffiarent  persons  concerned,  would  hes> 
itate  to  foretell  how  all  of  them  would  act.  Whatever  degree  of  doubt 
he  may  infiictibel,ariseafix)mtheuncertaiiity  whether  he  really  knows 
the  circumstances,  or  the  character  of  some  one  or  other  of  the  peiaop^i 
with  the  degree  of  accuracy  required;  but  bv  no  meena&om  thinking 
that  if  b6^£d  know  these  things*  there  coula  be  «ny  uncertainty  wluit 
the  conduct  would  be^  Nor  does  thia  full  a^^uranc^  conflict  in  tbv 
smallest  degree  with  what  is  called  our  feeling  of  freedom.  We  do 
not  feel  ourselves  the  less  free,  because  those  to  whom  we  are  intimately 
known  are  well  assured  how  we  shall  will  to  act  in  a  particular  case. 
We  often,  on  the  contrary,  regard  the  doubt  what  our  conduct  vrill  be, 
as  a  mark  of  ignorance  of  our  character,  and  sometimes  even  resent 
it  as  an  imputation.  It  has  never  been  admitted  by  the  religious  phi- 
losophers who  advocated  the  free-will  doctrine,  that  we  must  feel  not 
free  because  God  foreknows  our  actions.  We  may  be  free,  and  yet 
another  may  have  reason  to  be  perfectly  certain  what  use  we  shall 
make  of  our  freedom.  It  is  not,  therefbre,  the  doctrine  that  our  voli- 
tions and  actions  are  invariable  cpnsequenta  of  our  antecedent  states 
of  mind,  that  is  either  contradicted  by  our  consciouaness,  or  felt  to  bo 
demdipg.. 

But  the  doctrine  of  causation,  when  cooeidered  aa  obtaming  between 
our  volitioBs  and  their  antecedents,  ia  almost  universally  conceived  aa 
involving  more  than  this*  Many  do  not  believe,  and  very  few  prac* 
tically  feel,  that  there  is  nothing  in  causation  but  iDvariable,  certain* 
and  unconditional  sequence.  There  are  few  to  whom  mere  constancy 
of  succession  i^^eara  a  sufficienlly  stringeut  bond  of  union  for  ao  pe- 
culiar a  relation  as  that  of  cause  and  effect.  Even  if  the  reason  repu- 
diates, imagination  retains,  the  feeling  of  some  more  intimate  connex- 
ion, of  some  peculiar  tie,  or  mysterious  constraint  exercieed  by  the 
antecedent  over  the  consequent.  Now  this  it  b  which,  considered  aa 
applying  to  the  human  wiU,  conflicts  with  our  consciousness,  and  re- 
volts our  feeling.  We  are  certain  that,  in  the  case  of  our  volitions, 
there  is  not  this  mysterious  constrainL  '^Te  know  that  we  are  not 
compelled,  as  by  a  magical  spell,  to  obey  any  particular  motive.  We 
feel,  that  if  we  wished  to  prove  that  we  have  the  power  of  i^esisting 
the  motive  we  could  do  so,  (that  wish  being,  it  needs  scarcely  be  ob- 
served, a  new  ^nt€cedmt;)  and  it  would  be  humiliating  to  our  pride 


and  paralyidng  ta  cor  deaiie  q£  excoUenca.  if  wfr  tbMgbl  otbfirwiMk 
But  neithOT  is  «i\y  0U<)h  myaCarioUB  eompukiQQ  now  wppoeod,  by  tbm 
fi9it  phUosophiodl  autboridei,.  to  be  exercuwd  bj  <Miy.  e«iiae  over  il» 
affect,  ThoM  wbo  tUnk  tbat  eAusea  cbrnw  tbw  effSdoto  e^v  tibem  by  a 
mystical  tie,  me  rigb(  in  beibving  that  tba  rolatioii  between  ToUtiona 
and  tbair  antecedeQU  if  of  anc^ber  satiwe^  But  they  riiottld  go 
further,  and  admit  that  tbio  iaaiio  true  of  aU  other' effeota  and  their  a»* 
tacedenti*  If  Bueh  aiiaia  considered  to  b#  intwlved ia  the^word  no* 
ceeaity,  the  doctrine  is  net  true  of  bumaa  aotioas ;  but  neither  is  it  then 
true  of  inanimate  piyi^ta*  It  would  be  moisaraoarast  to  w^  that  mafi< 
ttri^not  bound  by  noaeMity  than  that  nnnd  it  ao. 

Tfaatt  the  freorwin  philoaophom,  bein^  mQatl|t  of  the  adiool  whioh 
uifictB  Siune'a  an4  Brown'a  anol^fsia  ^  Gauae  and  Bfiect,  should  miaa 
dioir  way  for  want  of  the  l^ht  which  that  anilysia  aSwds,  cannot  but* 
prise  us.  The  wondevis,  that  the  neeeosarians,  who  nsuaOy  admit  that 
phaJtoflPi^aal  theory^  dusuld  in  piaotioe  equa%i  lose  sight  of  it.  Tho 
Tpry  same  misaonc^tajanL  of  die  doctrine  called  PhiloflophiGal  Neoesp 
mijf  wbiph  prevents  the  opposita  party  fisom  secognizing  its  tmlh^  I 
beueYe  to  exist  more  or  less  obscurely  in  the  minds  of  most  neoessav 
riana,  howsver  they  may  m  words  disavow  it.  I  am  much  mistaken 
if  they  habitu^y  feial  that  the  necessity  which  dMy  recognise  in  actions 
is  but  lUMformity  of  osder,  and  oapability  ef  beings  pr^icted^ .  The^ 
hare-fir  feeling  as  iS  there  were  at  bottom 4i  strongvNr  tie  between  tho 
volitions  and  their  aauses:  as  i(  when  they  asserted  that  our  wiE  is 
gpven^  W  Ae  baltmae  ef  ttotives*  thegy  meant  something  move  oq« 
gent  than  if  they  had  only  said,,  that  whoever  knew  the  motiTos,  end 
our  habilaMd  snsceptibaities  tetben^eoehi  predict  how  we  shoiddwiH 
to  meL  They  coromiti  in  ^wosision  to  their  own  phUosojiliical  sysCenn^ 
the  very  same  mast  sire  whicn  their  advemaries.  oommit  in  obedience 
to theiiB;  and  in  ooMtqnence  do  really* in, soaae  iostanees  (I  apeak 
ftora  pemonal  esperieciae)  suflbr  theae  depressing  ceesequeneee,  whidi 
their  of^nenta  wroneously  impute,  to  the  dootrme  iiseff. 

I  3.  I  ani  inc&ie^  to  think  that  tfajs  eiTor  is  almost  wholly  an  effect 
of  the  associations  with  a  wovd;  and  that  it  would  be  ntenrented  bj 
forbearing  to  amplest  &r  the  expression  of  the  simple  not  of  cansat 
tion«  so  extremely  ieappxtpriale  a  fserm  aa  NeceaaityL  That  word*  in 
iu  other  adceptMons^  involves  much  niore  dian  mere  miformity  el 
sequence;  It  impliss  irrasistibleoess.  Apolied  to  the  will*  it  oidy 
means  that  the  given  cause  will  be  followed  by  the  Qiect»  snb)eot  to 
all  possilMlitlei'  of  oounteracdctt  by  odier  causes:  but  in  eommon  use 
it  stands  for  the  <)penldan  of  those  causes  esdnaively,  whidt  are  sup- 
posed too  powerfo]  to  be  eounieracted  aft  all.  When  we  say  that  all 
numan  acdona  take  place  of  necessity^  we  oi^  moan  that  they  wiU 
certaanly  hcppen  If  nodnng  prevents:-- when  vre  say  that  dying  of 
want»  lothese  inriho  cannot  gat  food,  is  a  necessity,  we  naean  that  it  will 
eartauily  happen  whatever  may  be  done  to  prevent  it.  The  appUear 
tion  of  die  same  tenn  to  die  agencies  on  whm  human  actions  depend, 
as  is  used  to  express  those  agencies  of  natoie  which  aie  reaHy  nneon- 
troUable,  cannot  fiul,  when  habitual^  to  create  a  fooling  of  nnoontrblln- 
bl^Mss  in  the  fonner  also.  This  however  is  a  mere  iBusion.  There 
are  phyrical  sequences  which  we  call  necessary,  as  death  for  want  of 
food  or  air ;  there  are  others  which  are  not  said  to  be  neccBsaiy»  as 
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death  from  poison,  which  an  antidote,  or  die  use  of  the  stomach  pamp, 
will  sometimea  avert.  It  is  apt  to  be  forgotten  by  people's  feelings, 
even  if  remembered  by  their  understandings,  that  human  actions  are 
in  this  last  predicament:  they  are  never  (except  in  some  cases  of 
mania)  ruled  by  any  one  motive  with  sifth  absolute  sway,  that  there 
is  no  room  for  die  influence  of  any  other.  The  causes,  therefore,  on 
which  action  depends,  are  never  uncontrollable ;  and  any  riven  effect 
is  only  necessary  provided  that  the  causes  tending  to  produce  it  are 
not  controlled.  That  whatever  happens,  could  not  luive  happened 
otherwise  unless  something  had  taxen  place  which  was  capable  of 
preventing  it,  no  one  surely  needs  hesitate  to  admit.  But  to  call  this 
by  the  nam.e  necessity  is  to  use  the  term  in  a  sense  so  differeait  firom 
its  primitive  and  fiimiliar  meaning,  from  that  which  it  bears  in  the 
common  occasions  of  life,  as  to  amount  almost  to  a  play  upon  words. 
The  associations  derived  from  the  ordinaiy  sense  of  the  term  will  ad- 
here to  it  in  spite  of  all  we  can  do :  and  though  die  doctrine  of  Neces* 
sity,  as  stated  by  most  who  hold  it,  is  very  remote  from  fatalism,  it  is 
probable  that  most  necessarians  are  fatalbts,  more  or  less,  in  their 
reelings. 

A  &talist  believes,  or  balf  believes  (for  nobody  is  a  consistent  fitfal* 
ist)  not  only  that  whatever  is  about  to  happen,  will  be  the  infalHble 
xesult  of  the  causes  which  produce  it  (which  is  the  true  necessarian 
doctrine),  but  moreover  that  there  is  no  use  in  struggling  against  it ; 
that  it  win  happen  however  we  may  strive  to  prevent  it  Now,  a 
necessarian,  believing  that  our  actions  follow  from  our  characters,  and 
tiiat  our  characters  follow  from  our  organization,  our  education,  and 
our  circumstances,  is  apt  to  be,  with  more  or  less  of  consciousness  on 
his  part,  a  fatalist  as  to  his  own  actions,  and  to  believe  that  his  nature 
is  such,  or  that  his  education  and  circumstances  have  so  moulded  his 
character,  that  nothing  can  now  prevent  him  from  feeling  and  acting 
in  a  particular  way,  or  at  least  that  no  effort  of  his  own  can  hinder  iL 
In  the  words  of  the  sect  which  in*  our  own  day  has  so  pereeveringly 
inculcated  and  so  penrersely  misunderstood  this  great  doctrine,  his 
character  is  farmed  Jar  bim,  and  not  by  him;  therefore  his  wishing 
that  it  had  been  formed  differently  is  of  no  use ;  he  has  no  power  to 
alter  it.  But  this  is  a  grand  error.  He  has,  to  a  certain  extent,  a 
power  to  alter  his  character.  Its  being,  in  the  ultimate  resort,  formed 
m  him,  is  not  inconsistent  with  its  being,  in  part,  formed  hy  him  as 
one  of  the  intermediate  agents.  His  character  is  formed  by  his  cir* 
cumstances  (including  among  these  hid  particular  organization) ;  but 
his  own  desire  to  mould  it  in  a  particular  way,  is  one  of  those  circQin<- 
stances,  and  by  no  means  one  of  the  least  influentiaL  We  cannot, 
indeed,  directly  will  to  be  different  from  whatwe  are.  But  neither  did 
those  who  are  supposed  to  have  formed  our  characters,  directly  will 
that  we  should  be  what  we  are.  Their  will  had  no  direct  power 
except  over  their  own  actions.  They  made  us  what  they  did  make 
us,  by  willing,  not  the  end,  but  the  requisite  means :  and  we,  when  our 
habits  are  not  too  inveterate,  can,  by  similarly  willing  the  requisite 
means,  make  ourselves  difforent.  If  they  could  place  us  under  the 
influence  of  certain  circumstances,  we,  in  like  manner,  can  place  our* 
selves  under  the  influence  of  other  cireumstances.  •We  are  exactiy  na 
capable  of  making  our  own  character,}^  toe  wtil^BB  others  axe  of  mak* 
rus. 
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YeB  (anBwen  tlie  Owenite),  but  these  words, "  if  we  wUl,"  surrender 
the  whole  point :  since  the  will  to  alter  our  own  character  is  given  us, 
not  by  any  efforts  of  ours,  but  by  circumstances  which  we  cannot  help; 
it  conies  to  us  either  fix>m  external  causes,  or  not  at  all.  Most  true : 
if  the  Owenite  stops  here,  he  is  in  a  position  from  which  nothing  can 
expel  him.  Our  cnaracter  is  fonned  by  us  as  well  as  for  us ;.  but  the 
wish  which  induces  us  to  attempt  to  form  it  is  formed  for  us :  and  how  1 
not,  in  general,  by  our  organization  or  education,  but  by  our  experi- 
ence ;  experience  of  the  painful  consequences  of  the  character  we 
previously  had :  or  by  some  strone  feeling  of  admiration  or  aspiration, 
accidentally  aroused.  But  to  thiim  that  we  have  no  power  of  altering 
our  characters,  and  to  think  that  we  shall  not  use  our  power  unless  we 
have  a  motive,  are  very  different  things,  and  have  a  very  different  effect 
upon  the  mind.  A  person  who  does  not  wjsh  to  alter  his  character, 
cannot  be  the  person  who  is  supposed  to  feel  discouraged  or  paralyzed 
by  thinking  himself  unable  to  do  it.  The  d,ppressing  effect  of  the  fatalist 
doctrine  can  only  be  felt  where  there  is  a  wish  to  do  what  that  doctrine 
represents  as  impossible.  It  is  of  no  consequence  what  we  think  ferms 
our  character  wnen  we  have  no  desire  of  our  own  about  formine  it ; 
but  it  is  of  great  consequence  that  we  should  not  be  prevented  Srom 
femung  such  a  desire  bv  thinking  the  attainment  impracticable,  and 
that  if  we  have  the  desire,  we  should  know  that  the  work  is  not  so 
irrevocably  done  as  to  be  incapable  of  being  altered. 

And  indeed,  if  we  examine  closely,  we  shall  find  that  this  feeling,  of 
our  being  able  to  modify  our  own  diaracter  if  toe  wish',  is  itself  the 
feeling  <n  moral  freedom  which  we  are  conscious  of.  A  person  feels 
morally  free,  who  feels  that  his  habits  or  his  temptations  are  not  his 
masters,  but  be  theirs :  who  even  in  yielding  to  tnem  knows  that  he 
could  resist ;  Uiat  were  he,  for  any  reason,  desirous  of  altogether  throw* 
ing  them  off,  there  would  not  be  requ\red  for  that  purpose  a  stronger 
desire  than  he  knows  himself  to  be  capable  of  feeling.  It  is  of  course 
necessary,  to  render  our  consciousness  of  freedom  complete,  that  we 
should  actually  have  made  our  character  all  we  have  hitherto  wished 
to  make  it ;  for  if  we  have  wished,  and  not  attained,  we  have  not  power 
over  our  own  character,  we  are  not  free.  Or  at  least,  we  must  feel 
that  our  vnsh,  if  not  strong  enoush  to  alter  our  character,  is  strong 
enough  to  conquer  our  character  vmen  the  two  are  brought  into  conflict 
in  any  particular  case  of  conduct. 

The  application  of  so  improper  a  term  as  Necessity  to  the  doctrine 
of  cause  and  effect  in  the  maiser  of  human  character,  seems  to  me  one 
of  the  most  signal  instances  in  philosophy  of  the  abuse  of  terms,  and  its 
practical  consequences  one  of  the  most  striking  examples  of  the  power 
of  language  over  our  associations.  The  subject  will  never  be  generally 
understood,  until  that  objectionable  term  is  dropped.  The  free-wiU 
doctrine,  by  keeping  in  view  precisely  that  portion  of  the  truth  which 
the  word  Necessity  puts  out  of  sight,  namely,  the  power  of  the  mind  to 
cooperate  in  the  formation  of  its  own  character,  has  given  to  its  adher- 
ents a  practical  feeling  much  nearer  to  the  truth  than  has  generally  (I 
behove)  existed  in  the  minds  of  necessarians.  The  latter  may  have  had 
a  stronger  sense  of  the  importance  of  what  human  beings  can  do  to 
shape  &e  characters  of  one  another ;  but  the  free-wiU  doctrine  has,  I 
beheve,  fostered,  especially  in  the  younger  of  its  supporters,  a  much 
stronger  spirit  of  self-culture. 
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i§  4.  There  i»  atUl  one  ftet  whibb  requires  to  be  BOtieed  (in  addition 
lo  the  exi«tanee  ef  a  power  of  a^^fofmaDon)  b^ore  the  dodrine  of 
the  causation  of  hnman  actionB  ota  be  finaed  from  thb  confusion  and 
misapprehensionB  which  summnd  it  in  mwaj  minds.  When  the  wifl 
is  said  to  hb  detennined  hf  motiyea,  a  motn«  does  not  aflan  always, 
or  solely^  the  anticipation  of  a  pleasiuo  or  of  a  pain.  I  shall  not  harm 
inquire  whether  it  ne  tme  tfaalL,  in  the  commeneementy  all  our  volun^ 
taiy  actions  are  mere  means  consciously  employed  to  obtain  some  pleaa- 
nre,  or  avoid  some  pain.  It  is  at  least  ceitain  that  we  giaduaUy, 
through  the.influeniite  of  association,  come  to  desire  the  means  witboot 
thinking  of  the  end:  tbe  action  itBelfbeoomes  an. object  of  desire,  and 
is  perfonned  witboot  vefinonoe  to  any  motive  beyond  itselC  Tbns 
£u:,  it  may  stiU  .be  o^ocfeed,  that*  the  aotion  having  through  association 
become  xdeasurable,  we  are,  as  much  as  befim.  moved  to  act  by  tkm 
anticipation  ,of  a  ^pleaswe,  namely,  the  pkaanse  of  the  action  itselE 
But  granting  thia,  the  matter  does  not  end  here.  As  we  ptocaed  in 
the  foin»atioo  of  Mbits,  atid  become  aeonstomed  to  will  a  paxticolBr 
act  or  a  peiticular  oouseerof  ooodnot  because  it  is  pleasnrablet  we  at 
last  contiinie  to  wiU  it  wibether  it  is  pleasurdl^or  not.  Aitboogfa, 
fixxm  some  change  in  .us  or  in  our  circumstances,  w«  baive  ceased  to 
find  any  pleasure  in  the  action,  or  to  anticipatB  any  pleasore  as  the 
consequence  of  it,  we  still  continue  to  desire  the  action,  and  oone- 
quently  to  do  it  :In  this  manner  it  is  that  hidiits  of  hurtful  indulgeuca 
tx>ntinue  to  be  practised  .althongb  thev  have  ceaaed  to  be  pleasurable ; 
and  in  this  xnanner  also  it  is  that  the  habit  of  wiUtng  to  persevere  in  a 
prescribed  course  does  not  desert  the  moml  hero,  even  when  tbe  re- 
ward, however  real,  winch  he  doubtless  receives  fix>m  tbe  conscions- 
noBS  of  well-doing,  is  anything  but  an  equivalent  for  tbe  esKfierings  he 
undergoes,  or  the  wishes  which  he  may  have  to  renounce. 

A  habit  of  willing  is  eonnnenly  called  a  purpose ;  and  among  the 
causes  of  our  volitionsi  and  of  the  adioos  which  flow  from  diem,  must 
be  reckoned  not  only  lildngs  and  aversioBS,  but  dso  purposes.  It  is 
only  when  our  purposes  have  beconle  independent  ta  the  feelings  of 
pain  or  pleasuoe  from  mitieh  they  originally  took  their  rise,  that  we  are 
said  to  have  a  confirmed  character.  "  A  dbaracter,"  says  Novalis,  **  is 
a  completely  fashioned  will :"  and  the  will,  once  ao  fashioned,  may  be 
steady  and  constant,  when  the  passive  susceptibilities  of  pleasuie  and 
pain  are  greatly  weakened,  or  materially  changed. 

With  the  correctioos  and  ex|4anations  now  given,  the  doctrine  of 
tbe  causation  of  our  volitions  by  motives,  and  of  motives  by  the  desi- 
xable  objects  ofiered  to  us,  comlnned  with  ourpaiticular  susceptibilitieB 
of  desire,  may  be  considered,  I  hope,  as  sufficiently  ei^ablisfaed;  and 
I  shall  henceforth  assume  its  trufb  without  any  further  ^discussion. 
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CHAPTER  m. 
That  Tfiisitfi  ib,  t>E  mat  be,  a  sciencs  op  httman  NATtntft. 

§  1.  It  is  aeaaaKMi'iioliini^'tir  It  leaat  k  10  implied  ia  manj  commoa 
modes  of  speecht  Unt  the  thoaghta,  feelipgs^  aod  aetions  of  sentient 
beings  lire  not  a  sabjeot  tif  scienoe,  in  die  same  strict  sense  in  which 
this  is  tiue  of  the  objects  of  outward  Natofe.  This  noiiDn  seems  to 
invohre  some  eonfueton  of  ideas,  winch  it  i»  neoeflsarjr  to  begin  by 
clearing  np. 

Any  fiuMB'cre  fitted^  in  ilwinsetves,  to  be  a  snbjedt  of -science,  whicii 
Iblhywone  maother  aeeordkig  to  eenstaat  laws;  akhoogh  those  laws 
may- net  bare  been  disoovQved,  nor  srven  be  discoverable  by  onr  exist* 
ing  resources.  Take,  lor  faMtanos,  the  most  frmittsr  class  of  meteor- 
ologiaal  pimmwwna,  those  of  rain  and  suntfaine.  Scientific  inqniiy 
has  not  yiBt  saoeaeded  in  <aseevtmning  the  order'  of  antecedence  and 
ttonseqoeirce  anK>nff  these  phenomena,  eo  as  to  be  able,  at  least  in  our 
legions^  of  the  earth,  to  predict  diem  witb  certainty,  or  e?en  with  aagr 
high  degree  of  probabihty.  Yet  no  one  doubts  that  the  phenomena 
depend  upon  kfws^  and  diat  these  mast  be  derivative  laws  resulting 
ftom  known  akknate  lawa,  those  of  heat,  vaporization,  and  elastic 
fluids.  Nor  can  it  be  d-oubted  that  if  we  were  acquainted  with  all  the 
aaitecedeat  eircumsoances,  we  could,  «ven  from  those  more  genenl 
laws,  predict  (savi^  difficoikieB  of  calculation)  the  state  of  the  weather 
at  any  folare  ttme.  Meteorology,  therefore,  not  only  has  in  itself 
every  natural  veqnisite  for  being,  but  actwdly  is,  a  science ;  akhoogh, 
from  the  dignity  of  observing  tbe  fiuMe  upon  which  the  phenomena 
depend  (a.  difficulty  inherent  in  the  pecidiar  nature  of  those  phe- 
nomena) the  sciefice  is  stiB  very  imperrect ;  mid  were  it  perfect,  might 
probably  be  of  little  avail  in  practioe,.' since  Ae  data  requisite  for 
applying  iai  prmciples  to  particalar  initaaces  woald  rarsly  be  pro- 
curabUi. 

A  ease  may -be  conceWed,  of  an  imennediate  c^umcter  betw^n  ihe 
perfection  of  Science,  and  this  its  extreme  imperfection.  It  may  hi^ 
pen  that  die  gt^ater  causes,  those  on  whidi  tke  principal  part  of  a 
phenomenon  depends,  are  within  the  reach  of  observation  and 
measmement ;  so  that  if  no  other  causes  intervened,  a  complete 
explanation'  could  be  given  not  only  of  the  phenomenon  in  general,  but 
of  all  the  variations  and  modifications  which  it  admitted  o£  But  inaa- 
much  as  other,  perhaps  many  other  causes,  separately  insignificant  in 
their  effects,  codperate  or  coi^ict  in  many  or  in  all  cases  with  those 
greater  causes ;  the  effect,  accordingly,  presents  more  or  less  of  aberra- 
tion from  what  tro'iM  be  preduoed  by  ue  greater  eauses  alone.  Now, 
if  these  minor  causes  are  not  so  ocMslan^  accessible,  or  not  accessible 
at  all,  to  accurate  observaaMm;  the  yitui^pal  mass  of  the  effect  aaay 
still,  as  before,  be  accounted  for,  and  even  predicted ;  but  there  will 
be  vat«itions  and'  me^catibns  which  wsernve  ^not^onyetent  te  explain 
thoroughly,  and  our  predi«tienB  will  net  befillfillea  acourately,  but 
only  approxknutely.    ^ 

It  is  thusyi for. example,  with  the  tbeoiy  ef  the  tides.  No  one  deubto 
that  Tidology  (as  Mr.  Whewell  proposes  to  call  it)  is  really  a  scimMe. 
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As  much  of  the  phenomena  as  depends  upon  the  attraction  of  the  son 
and  moon  is  completely  understood,  and  may  in  an^,  eren  unknown, 
part  of  the  earth's  surface,  be  foretold  with  certainty;  and  the  far 
greater  part  of  the  phenomena  depends  upon  those  causes.  But  cir- 
cumstances of  a  local  or  casual  nature,  sucn  as  the  configuration  of  the 
bottom  of  the  oceiin,  the  degree  of  confinement  fix>m  shores,  the  direc- 
tion of  the  wind,  &:c.,  influence,  in  many  or  in  a]!  places,  the  height 
and  time  of  the  tide ;  and  a  portion  of  these  circumstances  being  either 
not  accurately  knowable,  not  precisely  measurable,  or  at  least  not 
capable  of  being  certainly  foreseen,  the  tide  in  known  places  com- 
monly varies  firom  the  calculated  result  of  general  principles  by  some 
difference  that  we  cannot  explain,  and  in  unknown  ones  may  vary  firom 
it  by  a  difference  that  we  are  not  able  to  foresee  or  conjecture.  Never- 
theless, not  only  is  it  certain  that  these  variationa  depend  upon  causes, 
and  follow  their  causes  by  laws  of  unerring  uniformity;  not  only, 
therefore,  ia  tidology  a  science,  like  meteorology,  but  it  is,  what 
meteorology  perhaps  will  never  be,  a  science  largely  available  in 
practice.  General  laws  may  be  laid  down  respecting  the  tides,  pre- 
dictions may  be  founded  upon  those  laws,  ana  the  result  will  in  the 
main,  thou^  often  not  with  complete  accuracy,  correspond  to  the 
predictions. 

And  this  is  what  is  or  ought  to  be  meant  by  those  who  speak  of 
sciences  which  are  not  exact  sciences.  Astronomy  was  once  a  science, 
without  being  an  exact  science.  It  could  not  become  ex*act  until  not 
only  the  general  course  of  the  planetary  motions,  but  the  perturbations 
also,  were  accounted  for,  and  referred  to  their  causes.  It  has  now  be- 
'  come  an  exact  science,  because  its  phenomena  have  been  brought  under 
laws  comprehending  die  whole  of  the  causes  by  whidi  the  phenomena 
are  influenced,  whether  in  a  great  or  only  in  a  trifling  degree^  whether 
in  all  or  only  in  some  cases,  and  assigning  to  each  of  those  causes  the 
share  of  efifect  which  really  belongs  to  it.  But  in  tidology  the  only  laws 
as  yet  accurately  ascertained,  are  those  of  the  causes  which  affect  the 
phenomenon  in  all  cases,  and  in  a  considerable  degree ;  while  others 
which  affect  it  in  some  cases  only^  or,  if  in  all,  only  in  a  slight  degree, 
have  not  yet  been  sufliciendy  ascertained  and  studied  to  enable  us  to 
lay  down  their  lavro ;  still  less  to  deduce  the  completed  law  of  tte  phe- 
nomenon, by  compounding  the  effects  of  the  greater  with  those  of  the 
minor  causes.  Tidology,  therefore,  is  not  yet  aii  exact  science ;  not 
from  any  inherent  incapacity  of  being  so,  but  from  the  difficulty  of 
ascertaining  with  complete  precision  die  real  derivative  uniformities. 
By  combimng,  however,  the  exact  laws  of  the  greater  causes,  and  of 
such  of  the  minor  ones  as  are  sufliciently  known,  with  such  empirical 
laws  or  such  approximate  generalizations  i*especdng  the  miscellaneous 
variations  as  can  be  obtained  by  specific  observation,  we  can  lay  dovirn 
general  propositions  which  will  be  true  in  the  main,  and  upon  which, 
with  allowance  for  the  deeree  of  their .  probable  inaccuracy,  we  may 
safely  ground  our  expectations  and  our  conduct. 

§  2.  The  science  of  human  nature  is  of  diis  description.  It  fells  &r 
shiirt  of  the  standard  of  exactness  now  realized  in  Astronomy ;  but 
there  is  no  reasoi^  that  it  should  not  be  as  much  a  science  as  Tidology 
is,  or  as  Astronomy  #as  when  its  calculations  had  only  mastered  the 
.main  phenomena,  but  not  the  perturbations. 
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The  phenomena  with  which  this  science  ib  convenant  being  the 
thouffhts,  feelings,  and  actions  of  human  beings,  it  would  have  attained 
the  ideal  perfection  of  a  science  if  it  enabled  us  to  foretell  how  an  indi* 
vidual  would  think,  feel,  or  act,  throughout  life,  with  the  same  certainty 
with  which  astronomy  enables  us  to  predict  the  places  and  the  occulta- 
tions  of  the  heavenly  bodies.  It  needs  scarcely  be  stated  that  nothing  ^ 
rlpproaching  to  this  can  be  done.  The  actions  of  individuals  could  not 
he  predicted  with  scientific  accuracy,  were  it  only  because  we  cannot 
foresee  the  whole  of  the  circumstances  in  which  those  individuals  will 
be  placed.  But  further,  even  in  any  given  combination  of  (present) 
circumstances,  no  assertion,  which  is  both  precise  and  universally  true, 
can  be  made  respecting  the  manner  in  which  human  beings  will  think^ 
feel,  or  act.  This  is  not,  however,  because  every  person's  modes  of 
thinking,  feeling,  and  acting,  do  not  depend  upon  causes ;  nor  can  we 
doubt  that  if,  in  the  case  of  any  individual,  our  data  could  be  conmletei 
we  even  now  know  enough  oi  the  ultimate  laws  by  which  mental  phe- 
nomena are  determined  to  enable  us  to  predict  with  tolerable  certainty, 
if  not  with  perfect  precision,  what,  under  any  given  set  of  circumstances, 
his  conduct  or  sentiments  would  be.  But  the  impressions  and  actions 
of  human  beings  are  not  solely  the  result  of  their  present  circumstances, 
but  the  joint  result  of  those  circumstances  and  oif  the  characters  of  the 
individuals :  and  the  agencies  which  determine  human  character  are  so 
numerous  and  diversified  (nothing  which  has  happened  to  the  person 
throughout  life  being  without  its  portion  of  influence),  that  in  the  ag- 
gregate  they  are  never  in  any  two  cases  exactly  siniilar.  Hence,  even 
if  our  science  of  human  nature  were  theoretically  perfect,  that  is,  if  we 
could  calculate  any  character  as  we  can  calculate  the  orbit  of  any 
planet,  Jram  given  data  ;  still  as  the  data  are  never  all  given,  nor  ever 

Precisely  alike  in  different  cases,  we  could  neither  make  infallible  pre- 
ictions,  npr  lay  down  universal  propositions. 
Inasmuch,  however,  as  many  of  those  effects  which  it  is  of  most  im- 
portance  to  render  amenable  to  human  foresight  and  control,  are  de- 
termined, like  the  tides,  in  an  incomparably  greater  dec;ree  by  general 
causes,  than  by  all  partial  causes  taken  togeUier ;  depending  in  the  main 
on  those  circumstances  and  those  qualities  which  are  common  to  all 
mankind,  or  common  at  least  to  large  bodies  of  them,  and  only  in  a 
small  degree  on  the  idiosyncracies  of  organization  or  the  peculiar  his- 
tory of  individuals ;  it  is  evidently  possible,  with  regard  to  all  such 
effects,  to  make  predictions  which  will  almost  always  be  verified,  and 
general  piopositions  which  are  almost  always  true.  And  whenever  it 
IB  sufficient  to  know  how  the  great  majority  of  the  human  race,  or  of 
some  nation  or  class  of  persons,  wiU  think,  feel,  and  act,  these  proposi- 
tions are  equivalent  to  universal  ones.  For  the  purposes  of  political 
and  social  science  this  is  sufficient.  As  we  formeny  remarked,*  an 
approximate  generalization  is  practically,  in  social  inquiries,  equivalent 
to  an  exact  one ;  that  which  is  only  probable  when  asserted  of  human 
beings  taken  individually,  being  certain  when  affirmed  of  the  character 
and  collective  conduct  of  masses. 

It  is  no  disparagement,  therefore,  to  the  science  of  Human  Nature, 
tbat  those  of  its  general  propositions  which  descend  sufficiently  into 
detail  to  serve  as  a  foundation  for  predicting  phenomena  in  the  con- 
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mrete^  aro  for  4e  noit  past  osly  &ppK>xiinately  trae.  But  ta  orier  to 
me  a  geaiUDely  sciantific  <&aracter  to  ^e  Btudj,  it  is  indispeiiBable 
UMt  tbese  approMBiate  generalixatioiiB,  wliich  in  theBuelves  would 
amoimt  only  to  tiie  lowest  kind  of  empirical  laws,  should  be  connected 
dednctz¥ely  with  the  laws  of  natnre  fitwa  whi^  ^y  result ;  should  be 
resolved  into  ihe  properties  of  the  causes  on  wmch  the  phenomena 
depend.  In  other  words,  the  science  of  Human  Nature  may  be  saad 
to  exist,  in  proportion  as  these  approxiaaate  truths,  which  compose  a 
practical  knowledge  of  BMmkind,  can  be  exhibited  as  corollaries  from 
the  uttiVenal  laws  of  human  nature  on  which  they  rest ;  whereby  the 
proper  limita  of  those  approximate  truths  would  be  shown,  and  we 
should  be  enabled  to  deduce  cthen  for  any  new  state  of  cixvumstancea, 
in  anticipation  of  specific  experienoe. 

The  proposition  now  stated  is  the  text  on  which  t^e  two  Buoceeding 
will  fiirnish  the  comment. 


CHAPTER  IV. 

OP  Tms  X^WB  OP  MINDi 


§  1.  What  the  Mind  is,  as  well  as  what  Matter  is,  or  any  odier 
question  raspectinf  Things  in  themselTes,  as  distinguished  fiom  tbeor 
sensible  manifestations,  it  would  be  foreign  to  the  purposes  of  ^tds 
Treatise  to  consider.     Here,  as  throughout  our  inquiry,  we  shall  keep 
dear  of  all  speculations  respecting  the  Mind's  own  nature,  and  shaU 
understand  by  the  Laws  of  Mind,  uose  of  mental  Phenomena;  of  tho 
various  feelings  or  states  of  consciousness  of  sentient  beines.     These, 
according  to  the  classification  we  hare  uniformly  followed,  consist  of 
Thoughts,  Emotions,  Volitions,  and  Sensations :  die  last  behig  as  tnily 
States  of  Mind  as  die  three  ftirmer.    It  is  usual  indeed  to  speak  of 
Sensations  as  states  of  M>dy,  not  of  mind.     But  this  is  the  common 
confusion  of  giving  one  and  the  same  name  to  a  phenomenon  and  to 
die  proximate  cause  or  conditions  of  the  phenomenon.   The  imanediate 
antecedent  of  a  Sensation  is  a  state  of  Body,  but  the  sensation  itself  is 
a  state  of  Mind.   If  the  word  Mind  means  anything,  it  means  that  which 
feels.    If  we  allow  ourselves  to  use  language  implying  diat  the  Body 
feels,  there  is  no  reason  against  being  consistent  m  diat  language,  and 
saying  diat  the  Body  also  thinks. 

The  phenomena  of  Mind,  then,  axe  the  various  feelings  of  our 
nature,  bodi  diose  called  physical,  and  those  peculiariy  designated  as 
Mental :  and  by  the  Laws  of  Mind,  I  mean  the  laws  according  to  which 
diose  feelings  generate  one  another. 

§  2.  All  states  of  mind  are  immediately  caused  eidier  by  other  states 
of  mind,  or  by  states  of  body.  When  a  state  of  mind  is  produised  by 
a  state  of  mind,  I  call  die  law  concerned  in  the  case,  a  law  of  Mind. 
When  a  state  of  mind  is  produced  directly  by  a  state  of  body,  the  law 
Is  a  law  of  Body,  and  belongs  to  physical  science. 

With  regard  to  diose  states  of  mind  which  are  called  Sensations,  all 
are  agreed  diat  these  have  fer  dmr.  immediate  antecedents,  states  of 
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oody.  Every  sensatioii  has  for  its  proximate  cause  some  afection  of 
the  portion  of  our  frame  called  the  nervous  system;  whether  this  affec- 
tion originate  in  the  action  of  some  external  object,  or  in  some  patho* 
logical  condition  of  the  nervous  organization  itself.  The  laws  of  thif 
portion  of  our  nature— -the  varieties  of  our  sensations,  and  the  physi- 
cal conditions  on  which  they  proximately  depend-^manifestfy  fall 
under  the  province  of  Physiology* 

Whether  any  other  portion  of  our  mental  states  are  similarly  da* 
pendent  on  physical  conditions,  is  one  of  thoae  scientific  questions 
^respecting  human  nature  which  axe  rtill  in  abeyance.  It  is  yet  unde- 
cided whether  our  thoughts,  emotions,  and  volitions  9;re  generated 
through  the  intervention  of  material  mechanism ;  whedier  we  have 
organs  of  thought  and  of  emotion,  in  the  same  sense  in  which  we  have 
organs  of  sensation.  Many  eminent  physiolofpats  hold  the  affirmativa 
These  coqtend,  that  a  thought  (for  example)  is  as  much  the  result  of 
nervous  agency,  as  a  sensation:  Aatsome  particularstateof  our  nervous 
system,  in  particular  of  that  central  portioD  of  it  called  the  brain,  invaria- 
bly preceaea,  and  is  presupposed  by,  every  state  of  our  consciousness. 
According  to  Ais  theory,  one  state  of  mind  is  never  really  produced  by 
another:  all  are  produ<>ed  by  states  of  boidy.  When  one  thou^  seems  to ' 
call  up  another  by  association,  it  is  not  really  a  thought  which  recalls  a 
thought ;  the  association  did  not  exist  between  the  two'  thoughts,  but 
between  the  two  states  of  the  brain  or  nerves  which  preceded  the 
thoughts ;  one  of  those  states  recalls  the  other,  each  being  altended,*ia 
its  passage,  by  the  particular  mental  state  which  is  consequent  upon  it. 
On  this  theory,  the  uniformities  of  succession  among  states  of  miud 
would  be  mere  derivative  uniformities,  resulting  from  the  laws  of  suc- 
cession of  the  bodily  states  which  cause  them.  There  would  be  no 
original  menfti  laws,  no  Laws  of  Mind  in  the  sense  in  which  I  use  the 
term,  at  all ;  but  Mental  Science  would  be  a  mere  branch,  though  die 
highest  and  most  recondite  branch,  of  the  Science  of  Physiology. 
This  is  what  M.  Comte  must  be  understood  to  mean,  when  he  clamis 
the  scientific  cognisance  of  moral  and  intellectual  phenomena  exclu- 
sively for  physiologists ;  and  not  only  denies  to  Psychology,  or  Mental 
Philosophy  property  so  called^  the  character  of  a  science,  but  places  it, 
in  th0  chimerical  nature  o£  its  objects  and  pretensions,  almost  on  a  par 
with  Astrology. 

But,  after  all  has  been  said  which  can  be  said,  it  remains  incontest- 
able by  M.  Comte  and  by  all  others,  that  there  do  exist  uniformities  of 
•accession  among  states  of  mind,  and  that  these  can  be  ascertained  by 
observatioa  and  experiment.  Moreover,  even  if  it  were  rendered  fiu* 
viore  certain  than  I  believe  it  as  yet  to  be,  that  every  mental  state  has  \ 
Si  nervous  state  fiir  its  immediate  antecedent  and  proximate  cause ;  yet 
every  one  must  admit  that  we  •  are  wholly  ignorant  of  the  characteristics 
of  these  nervous  states;  we  know  not,  nor  can  hope  to  know,  in  what 
respect  one  rfthem  differa  from  another;  and  our  only  mode  of  study- 
ing their  successions  or  coexistences  must  be  by  observing  the  succes- 
•ioiis  and  coexistences  of  the  mental  states  of  mneh  they  are  supposed 
to  be  the  generators  or  causes.  The  successions,  therefore,  which  ob- 
tain among  mental  phenomena,  do  not  admit  of  being  deduced  from 
the  physiolorical  laws  of  our  nervous  organization;  and  all  i«al 
knowledge  of  them  must  continue,  for  a  long  time  at  least,  if  not  for 
mtretf  to  be  soug^  in  the  direct  study,  by  observation  and  experiment. 
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of  the  mental  saccessions  themselyes.  Since  therefore  the  order  of  oof 
mental  phenomena  must  be  studied  in  those  phenomena,  and  not  in- 
ferred ftom  the  laws  of  any  phenomena  more  general,  there  is  a  dis- 
tinct and  separate  Science  of  Mind.  The  relations,  indeed,  of  that 
science  to  the  Science  of  Physiology  must  never  be  oyerlooked  or  un- 
dervalued. It  must  by  no  means  be  forgotten  that  the  laws  of  mind 
may  be  derivative  laws  resulting  from  laws  of  animal  life,  and  that 
their  truth,  therefore,  may  ultimately  depend  upon  physical  conditions ; 
and  the  influence  of  physiological  states  or  physiological  changes  in 
altering  or  counteracting  the  mental  successions,  is  one  of  the  most 
important  departments  of  psychological  study. 

§  3.  The  subject,  then,  of  Psychology,  is  the  uniformities  of  succes- 
sion, the  laws,  whether  ultimate  or  denvatiye,  according  to  which  one 
mental  state  succeeds  another ;  is  caused  by,  or  at  the  least,  is  caused 
to  foUow,  another.  Of  these  laws,  some  are  general,  others  more 
special.     The  following  are  examples  of  the  most  general  laws. 

First :  Whenever  any  state  of  consciousness  has  once  been  excited 
in  us,  no  matter  by  what  cause ;  an  inferior  degree  of  the  same  state  of 
consciousness,  a  state  of  consciousness  resembling  the  former,  but 
inferior  in  intensity,  is  capable  of  being  reproduced  in  us,  without 
the  presence  of  any  such  cause  as  excited  it  at  first.  Thus,  if  we  have 
once  seen  or  touched  an  object,  we  can*  afterwards  think  of  the  object 
although  it  be  absent  from  our  sight  or  from  our  touch.  If  we  have 
been  joyful  or  grieved  -at  some  event,  we  can  think  of,  or  remember, 
our  past  joy  or  grief,  although  no  new  event  of  a  happy  or  a  painful 
nature  has  taken  place.  When  a  poet  has  put  together  a  mental  pic- 
ture of  an  imaginary  object,  a  Castle  of  Indolence,  a  Una,  or  a  Juliet, 
he  can  afterwards  think  of  die  ideal  object  he  has  created,  without  any 
fresh  act  of  intellectual  combination.  This  law  is  expressed  by  saying, 
in  the  language  of  Hume,  that  every  mental  impression  has  its  idea. 

Secondly :  These  Ideas,  or  secondary  mental  states,  are  excited  by 
our  impressions,  or  by  other  ideas,  according  to  certain  laws  which 
are  called  Laws  of  Association.    0£  these  laws  the  first  is,  that  simi- 
lar ideas  tend  to  excite  one  another.     The  second  is,  that  when  two 
impressions  have  been  frequently  experienced  (or  even  thought  of) 
either  simultaneously  or  in  immediate   succession,  then   Whenever 
either  of  these  impressions  or  the  idea  of  it  recurs,  it  tends  to  excite 
the  idea  of  the  other.     The  thkd  law  is,  that  grater  intensity,  in  either 
or  both  of  the  impressions,  is  equivalent,  in  rendering  them  excitable 
by  one  another,  to  a  greater  frequency  of  conjunction.     These  are  the 
laws  of  Ideas :    upon  which   I  shall  not  enlarge  in  this  place,  but 
refer  the  reader  to  works  professedly  psychological,  in  particular  to 
Mr.  Mill's  Analysis  of  the  Phenomena  of  the  Human  Mind,  where  tbe 
principal  laws  of  association,  both  in  themselves  and  in  many  of  their 
applications,  are  copiously  exemplified,  and  with  a  masterly  hand: 

These  simple  or  elementary  Laws  of  Mind  have  long  been  ascer- 
tained by  the  ordinary  methods  of  experimental  inquiry ;  nor  covild 
they  have  been  ascertained  in  any  other  manner.  But  a  certain  num- 
ber of  elementary  laws  having  thus  been  obtained,  it  is  a  fair  subjec^t 
of  scientific  inqmry  how  far  those  laws  can- be  made  to  go  in  expUuoi- 
ing  the  actual  phenomena.  It  is  obvious  that  complex  JaWs  of  thoug;Ht 
and  feeling  not  only  may,  but  must,  be  generated  from  tLese  siokple 
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(■««.  And  it  18  to  1>e  remaiked,  that  the  case  la  not  always  one  of 
Composition  of  Caused:  the  effbct  of  concurring  causes  is  not  always 
precisely  the  sum  of  the  eflbcts  of  those  causes  when  separate,  nor  even 
always  an  effect  of  the  same  kind  with  them.  Reverting  to  the  dis- 
tinction which  occupies  so  prominent  a  place  in  the  theory  of  induc- 
tion ;  the  laws  of  the  phenomena  of  mind  are  sometimes  analogous  to 
mechanical,,  hut  sometimes  also  to  chemical  laws.  When  many  im- 
pressions or  ideas  are  operating  in  the  toind  together,  there  sometimes 
takes  place  a  process  of  a  similar  kind  to  chemical  combination. 
When  impressions  have  been  so  often  experienced  in  conjunction,  that 
each  of  them  calls  up  readily  and  instantaneously  the  ideas  of  the  whole 
group,  those  ideas  sometimes  melt  and  coalesce  into  one  another,  and 
appear  not  several  ideas  but  one ;  in  the  same  manner  as  when  the 
seven  prismatic  colors  are  presented  to  the  eye  in  rapid  succession, 
the  sensation  produced  is  that  of  white.  But  as  in  this  last  case  it  is 
correct  to  say  that  the  seven  colors  when  they  n4>idly  follow  one 
another  generate  white,  but  not  that  they  actually  are  white;  so  it 
appears  to  me  that  the  Complex  Idea,  formed  by  the  blendmg  together 
of  several  simpler  ones,  should,  when,  it  really  appears  simple,  (that  is 
when  the  separate  elements  are  not  consciously  aistinffuishable  in  it,) 
be  said  to  retulijrom^  or  be  generated  hy,  the  simple  ideas,  not  to  can-' 
si$t  of  them.  Our  idea  of  an  orange  really  consieti  of  the  simple  ideas 
of  a  certain  color,  a  certain  form,  a  certain  taste  and  nnell,  &c.,  be- 
cause we  can  by  interrogating  our  consciousness,  perceive  all  these  ele- 
ments in  the  idea.  But  we  cannot  perceive,  in  so  apparently  simple  a 
feeling  as  our  perception  of  the  shape  of  an  object  by  the  eye,  all  that 
multitude  of  ideas  derived  from  other  senses,  without  which  it  is  well 
ascertained  that  no  such  visual  perception  would  ever  have  had  exist- 
ence ;  nor,  in  our  idea  of  Extension,  can  we  discover  those  elementary 
ideas  of  resistance,  derived  from  our  muscular  frame,  in  which  Dr. 
Brown  has  rendered  it  highly  probable  that  the  idea  originates.  These 
therefore  axe  cases  of  mental  chemistry :  in  which  it  is  proper  to  say 
that  the  simple  ideas  generate,  rather  Uian  that  they  compose,  the  com- 
plex ones.     ^ 

With  respect  to  all  the  other  constituents  of  the  mind,  its  belielb, 
its  abstruser  conceptions,  its  sentiments,  emotions,  and  volitions ;  there 
are  some  (among  whom  are  Hartley,  and  the  author  of  the  Analyns) 
who  think  that  the  whple  of  these  are  generated  from  simple  ideas  of 
sensation,  by  a  chemistry  similar  to  that  which  wa  have  just  exempli- 
fied. I  am  unable  to  .satisfy  myself  that  this  conclusion  is,  in  the  pres- 
ent state  of  our  knowledge,  fully  made  out.  In  many  cases  I  cannot 
even  perceive,  that  the  line  of  argument  adopted  has  much  tendency 
to  eatablish  it.  The  philosophers  to  whom  I  have  referred  have,  in- 
deed, conclusively  shown  that  there  m  such  a  thing  as  mental  chemis- 
try ;  that  the  heterogeneous  nature  of  a  feeling.  A,  considered  in 
relation  to  B  and  C,  is  no  conclusive  airgument  against  its  being  gener- 
ated from  B  and  C.  Having  proved  Qiis,  they  proceed  to  show,  that 
where  A  is  found,  B  and  C  were,  or  may  h&ve  been,  present,  and  why 
therefore,  they  say,  should  not  A  have  been  genetatea  from  B  and  C  t 
But  even  if  this  evidence  were  carried  to  the  l^ghest  desree  of  com- 
pleteness which  it  admits  of;  if  it  were  shown  that  certam  groups  of 
associated  ideas  not  only  might  have  been,  but  actually  were,  present 
wfaflUBver  die  more  z^scondite  mental  feelisg  was  experienced ;  this 
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would  amoom  only  to  the  Method  of  Agieemeot,  and  eomld  net  'prote 
causation  ^until  confirmed  by  the  more  oonolttBhre  endetiee  of  thA 
Hethod  of  Difference.  If  the  question  be  whedieir  BeH^  is  a  mete 
ease  of  close  association  of  ideas,  it  would  be  necessary  to  examhie 
expezimemaUy  if  it  be  tme  that  an^  ideas  whateirery  provided  they  are 
associated  together  with  the  required  degree  of  cloeenMS,  are  suffi- 
cient to  give  rise  to  belief.  If  the  inquiry  be  istto  the  origin  of  moral 
feeling9»  the  feolingt  finr  eiaoaple  of  moral  reprobation,  the  fint  step 
must  be  to  compare  all  the  Varieties  of  actions  or  states  of  mind  which 
are  ever  morally  disapproved,  and  see  whether  in  all  these  cases  it  can 
be  shown  that  die  action  or  state  of  mond  had  become  connected  by 
IMSociation,  in  the  disi^proving  mind,  widi  some  paiticulsr  class  of 
hateful  or  disgusting  ideas ;  and  the  method  employed  id,  thus  far,  that 
of  Agreement.  But  this  is  not  enough.  Supposing  diis  proved,  we 
must  try  further,  by  the  Mediod  of  Difference,  whemer  this  particular 
kind  of  hate&l  or  disgusting  ideas,  when  it  becomes  associated  vrith  an 
action  previouslv  ind&rent,  will  render  that  action  a  subject  of  moral 
disi^proval.  If  this  question  can  be  answered  in  the  affirmative,  it  is 
shown  to  be  alaw  of  the  human  mind,  that  an  association  of  that  par^ 
ticular  description  is  the  generating  cause  of  moral  toprobation.  But 
these  experiments  have  etther  never  been  tried,  or  never  with  the  de- 
gree of  precision  indispensable  lor  conclusiveness ;  and,  considering 
Uie  difficulty  of  accurate  experimentation  upon  the  human  mind,  it  wm 
]»obablv  be  long  before  they  are  so. 

It  is  nirther  to  be  remembered,  that  even  if  all  which  this  theory  of 
mental  phenomena  contends  for  could  be  proved,  we  should  not  be  the 
more  enabled  to  resolve  the  laws  of  the  more  complex  feelings  into 
those  of  the  simpler  ones.    The  generation  of  one  daas  of  mental 
phenomena  from  another,  whenever  it  can  be  made  out,  is  a  higfafy 
interesting  fact  in  psychological  chemistry ;  but  it  no  more  supersedes 
the  necessity  of  an  experimentd  study  of  the  generated  phenomenon, 
than  a  knowledge  of  ue  properties  of  oxygen  and  sulphur  enables  us 
to  deduce  those  of  sulphuric  add  without  specific  observation  and  ex- 
periment.    Whatever,  therefore,  may  be  the  final  issue  of  the  attempt 
to  account  for  the  origin  of  our  judgments,  our  desires,  or  our  volitions, 
from  sinq>ler  mental  phenomena,  it  is  not  the  less  imperative  to  ascer- 
tain the  sequences  of  the  complex  phenomena  themsehnes,  by  special 
ttudy  in  conformity  to  die  canons  of  Induction.     Thus,  in  respect  of 
Belief  die  psycholoffist  vrill  always  have  to  inquire,  what  behe&  we 
have  intuitively,  imd  according  to  what  laws  one  belief  piT>daoes 
anodier ;  what  are  the  laws  in  virtue  of  whidi  one  thing  is  recognized 
by  the  miud,  eidier  rightly  or  erreneously,  as  evidence  of  another 
thing.    In  regatd*  to  Desire,  hiB  will  examine  what  objects  we  desire 
naturally,  and  by  what  causes  we  are  made  to  desire  things  originally 
indifferent  or  even  disagreeable  to  us ;  and  so  forth.    It  may  be  re- 
marked, that  the  senersl  laws  of  association  prevail  among  these  more 
intricate  states  of  mind,  in  the  same  manner  as  among  the  simpler 
ones.    A  desire,  an  emotion,  an  idea  of  the  higher  order  of  abstrac- 
tion, even  our  judgments  and  volitions  when  diey  nave  become  habitual, 
are  called  up  by  associadoh,  according  to  precisely  the  same  laws  us 
our  simple  ideas. 

{  4.  In  the  course  of  these  inquirieU  it  will  benatoffal  and  mittHBli'y 
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to  exnonie,  how  fSnr  the  prodadion  of  one  state  of  miikl  by  another  is 
mfluenced  by  any  assignable  state  of  body.  The  commonest  obsenrar 
tion  shows  that  difierent  minds  are  susceptible  in  very  different  degrees 
to  the  action  of  the  same  psychological  causes.  The  idea,  ibr  example, 
of  a  given  desirable  oUect,  will  excite  in  diflferent  minds  very  different 
degrees  of  intensity  or  desire.  The  same  subject  of  meditation,  pre- 
sented to  different  minds,  will  excite  in  them  very  unequd  degrees  of 
mtelleetoid  action.  These  diSer^ices  of  mental  susceptibility  in  dit- 
ferent  individuals  may  be,^«r,  original  and  ultimate  fkcts,  or,  secondly, 
diey  may  be  consequences  of  the  previous  mental  history  of  those  in- 
dividuals, or,  thirty  and  lastly,  they  may  dq>end  upon  varietiee  of 
phvsical  organttation.  That  the  previous  mental  history  of  the  ind^ 
viduals  must  have  some  share  in  producing  or  in  modifying  the  whole 
of  dieir  present  mental  oharaoter,  is  an  inevitable  consequence  of  the 
laws  of  aund ;  but  that  differences  of  bodily  structure  also  colipenite, 
IS  the  assertion  not  only  of  phrenologists,  but,  to  a  greater  or  less 
extent,  of  all  physiologists  who  lay  any  stress  upon  the  magnitude  of 
the  h^nispheres  of  the  brain,  mdioated  by  the  facial  angle,  as  a  meas- 
ure of  natural  intelligence,  or  upon  temperament  as  a  source  of 
moral  and  emotional  peculiarities. 

What  portion  of  these  assertions  the  physiological  school  of  psychol- 
ogists, whether  phrenologists  or  otherwise,  have  either  succeeded  in 
establishing,  or  shown  ground  fbr  supposing  it  possible  to  estabfish 
hereafter,  I  would  not  undertake  to  say.  Nor  do  I  believe  that  the 
inquiry  will  be  brouffht  to  a  satisfactory  issue,  while  it  is  abandoned, 
as  unfortunately  it  has  hitherto  been,  to  physiolomts  who  have  no 
adequate  knowledge  of  mental  laws,  or  psychologists  who  have  no 
sufficient  acquaintance  with  physiology. 

It  is  certain  that  the  natural  differences  which  reaHy  exist  in  the 
mental  predispositions  or  susceptibilities  of  different  persons,  are  often 
not  unconnected  with  diversities  in  their  organic  constitution.  But  it 
does  not  therefore  follow  that  these  organic  differences  must  in  all 
cases  influence  the  mental  phenomelna  directly  and  immediately.  They 
may  often  affect  diem  through  the  medium  of  their  psychologic^ 
causes.  For  example,  the  idea  of  some  particular  pleasure  may  excite 
in  different  persons,  even  independently  of  habit  or  education,  very 
different  strengths  of  desire,  and  this  may  be  the  effect  of  their  dif- 
ftrent  degrees  or  kinds  of  nervous  susceptibility ;  but  diese  organic 
differences,  we  must  remember,  wiH  render  the  pleasurable  sensation 
itself  more  intense  in  one  of  these  persons  than  in  the  other ;  so  that 
the  idea  of  the  pleasure  will  also  be  an  intenser  feeling,  and  will,  by 
the  operation  of  mere  mental  laws,  excite  an  intenser  desire,  without 
its  being  necessary  to  suppose  that  the  desire  itself  is  directly  influ- 
enced by  the  physical  peculiarity.  As  in  this,  so  in  many  cases,  such 
differences  in  the  kind  or  in  the  intensity  of  the  physical  sensations  as 
must  necessarily  result  from  differences  of  bodily  organization,  will  of 
themselves  account  for  many  differences  not  only  in  the  degree,  but 
even  in  the  kind,  of  die  other  mentaljphenomena.  So  true  is  this,  that 
even  different  qualitieB  of  mind,  difierent  types  of  mental  character, 
will  naturally  be  produced  by  mere  differences  of  intensity  in  the  sen- 
sations generally.  This  truth  is  so  well  exemplified,  and  in  so  short  a 
compass,  in  a  very  able  essay  on  Dr.  Priestley,  mentioned  in  a  former 
chapter,  that  I  thmk  it  right  to  quote  the  passage  :— 
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'^Tbe  seiHatioiiB  wfaich  fimn  the  elements  of  aD  knowledge  tra 
xeoeived  either  umuItaiieouBly  or  saocetsiTely ;  when  several  are 
received  simultaneously,  as  the  smell,  die  taste,  the  color,  the  form. 
Ice,  of  a  firuit,  their  association  together  consdtutes  our  idea  of  an 
obfeei ;  when  received  successively,  their  association  makes  up  the 
idea  of  an  event.  Anything,  then,  which  Avon  the  associations  oC 
synchronous  ideas,  will  teM  to  produce  a  knowledge  of  objects,  a 
perception  of  qualities ;  while  anything  which  fitvoro  association  in  the 
successive  order,  wiU  tend  to  produce  a  knowledge  of  events,  of  die 
mrder  of  occurrences,  and  of  the  connexion  of  cause  and  effect :  in 
other  words,  in  the  one  case  a  perceptive  mind,  with  a  discriminative 
jfeeling  of  the  pleasurable  and  painful  properties  of  things,  a  sense  of 
the  grand  and  the  beautiful,  will  be  the  result :  in  die  other,  a  mind 
attentive  to  the  movements  and  phenomena,  a  ratiocinadve  and  phik>- 
sophic  intellect  Now  it  is  an  acknowledge  pnnc^le,  that  all  sensa- 
tions experienced  during  the  presence  of  any  vivid  impression,  become 
strongly  associated  with  it,  ana  with  each  other ;  and  does  it  not  £>Ilow, 
that  the  synchronous  feelings  of  a  sensitive  .coostitudon  (t.e.  the  one 
which  has  vivid  impressions)  will  be  more  intimately  blended  than  in 
a  differendy  formed  mind  1  If  this  suggesdon  has  any  fcmndadon  in 
truth,  it  leads  to  an  inference  not  unimportant;  that  where  nature  has 
endowed  an  individual  with  great  original  suscepdbility,  he  will  proba- 
bly be  disdneuished  by  foncbess  for  natural  history,  a  relish  for  the 
beautiful  ana  great,  and  moral  enthusiasm;  where  there  is  but  a 
mediocrity  of  sensibility,  a  love  of  science,  of  abstract  truth,  with  a 
deficiency  of  taste  and  of  fervor,  is  likely  to  be  the  result." 

We  see  from  this  example,  that  when  the  general  laws  of  mind  are 
more  accurately  known,  and  above  all,  more  akillfully  applied  to  the 
detailed  explanadon  of  mental  peculiarities,  diey  will  account  for  many 
more  of  those  peculiarides  than  is  ordinarily  supposed.  I  by  no  meana 
seek  to  imply  from  this  that  diey  will  account  for  all ;  but  that  which 
remains  to  oe  otherwise  accounted  for  is  merely  a  residual  phenomenon ; 
and  die  amount  of  the  residue  can  only  be  determined  by  persons  already 
familiar  with  the  explanadon  of  phenomena  by  psychological  laws. 

On  the  other  hana,  it  is  equally  clear  diat  when  physiologists,  taking 
into  account  the  whole  animal  creadon,  attempt,  by  a  judicious  appU- 
cadon  of  die  Method  of  Concomitant  Variadons,  grounded  chiefly  on 
extreme  cases,  to  establish  a  connexion  between  die  strength  of  differ- 
ent  mental  propensides  or  capacities  and  the  propordonal  or  absohite 
magnitudes  of  different  regions  of  the  brain ;  the  evidences  which  are 
or  may  be  produced  in  support  of  this  pretension,  ought  to  be  taken 
into  serious  consideradon  by  psychologists.  Nor  will  this  part  of  the 
science  of  mind  be  ever  cleared  up,  undl  those  evidences  shall  be  not 
only  sifted  and  analyzed,  but,  when  necessary,  added  to  and  completed, 
by  persons  sufficiendy  versed  in  p»ychological  laws  to  be  capable  of 
discriminating  how  much  of  each  phenomenon  such  laws  will  sufficse  to 
explain. 

£ven  admitting  the  influence  of  cerebral  eonfonnadon  to  be  as  grrat 
as  is  contended  for,  it  would  still  be  a  quesdon  how  far  the  cerebral 
development  determined  the  prc^ensity  itself,  and  how  &r  it  onlv  acted 
by  modifying  the  nature  and  degree  of  the  aensadons  on  which  the 
propensity  may  be  psychologically  dependent  And  it  is  certain  that, 
in  human  beings  at  least,  dmerences  m  education  and  in  outward  cir- 
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cumstanceB,  together  with  physical  differences  in  the  sensations  produ- 
ced in  different  indiTiduals  by  the  same  external  or  internal  cause,  are 
capable  of  accounting  for  a  far  greater  portion  of  character  than  is 
supposed  even  by  the  most  moderate  phrenologists.  There  are,  how- 
ever, many  mental  &ct8  which  do  not  seem  to  admit  of  this  mode  of 
explanation.  Such,  to  take  the  strongest  case,  are  the  various  instincts 
of  animals,  the  portion  of  human  nature  which  corresponds  to  those 
instincts.  No  mode  has  been  suggested,  even  by  way  of  hypothesis, 
in  which  these  can  receive  any  satisfactory,  or  even  plausible,  expla- 
nation from  psychological  causes  alone ;  and  they  may  probably  be 
found  to  have  as  positive,  and  even  perhaps  as  direct  and  immediate,  a 
connexion  with  physical  conditions  of  the  brain  and  nerves,  as  any  of 
our  mere  sensations  have. 

How  much  further  this  remark  might  be  extended,  I  do  not  pretend 
to  determine.  My  object  is  not  to  establish  the  doctrines,  but  to  dis- 
criminate the  true  Method,  of  mental  science ;  and  this,  so  for  as 
regards  the  establishment  of  the  general  and  elementary  laws,  may  be 
considered  to  be  sufficiently  accomplished. 


CHAPTER  V. 

OP  KTHOLOGT,  pft  THE  SCIENCE  OP  THE  FORMATION  OP  CHARACTER. 

§  1.  The  Laws  of  Mind,  as  characterized  in  the  preceding  chapter, 
constitute  the  universal  or  abstract  portion  of  the  pnilosophy  of  human 
nature ;  and  all  the  various  truths  of  common  experience,  constituting 
a  practical  knowledge  of  mankind,  must,  to  the  extent  to  which  they 
are  truths,  be  results  or  consequences  of  these.  Such  familiar  maxims, 
when  collected  d  posteriori  from  observation  oPlife,  occupy  among  the 
truths  of  the  science  the  .place  of  what,  in  our  analysis  of  Induction, 
have  so  often  been  spoken  of  under  the  title  of  EJyapirical  Laws. 

An  Empirical  Law  (it  will  be  remembered)  is  an  uniformity,  whether 
of  succession  or  of  coexistence,  which  holds  true  in  all  instances  within 
our  limits  of  observation,  but  is  not  of  a  nature  to  afford  any  assurance 
diat  it  would  hold  beyond  those  limits ;  either  because  the  consequent 
is  not  really  the  effect  of  the  antecedent,  but  forms  part  alonff  with  it 
of  a  chain  of  effects,  flowing  from  prior  causes  not  yet  ascertained ;  or 
because  there  is  ground  to  oelieve  that  the  sequence  (though  a  case  of 
causation)  is  resolvable  into  simpler  sequences,  and,  depending  there- 
fore upon  a  concurrence  of  several  natural  agencies,  is  exposed  to  an 
unknown  multitude  of  possibilities  of  counteraction.  In  other  words, 
an  empirical  law  is  a  generalization,  of  which,  not  content  with  finding 
it  true,  we  are  obliged  to  ask,  why  is  it  tnie  ?  knowing  that  its  truth  is 
not  absolute,  but  depends  upon  some  more  general  conditions,  and  that 
it  can  only  be  reliea  on  in  so  far  as  there  is  ground  of  assurance  that 
those  conditions  are  realized. 

Now,  the  observations  concerning  human  affairs  collected  from  com- 
mon experience,  are  precisely  of  this  nature.  Even  if  they  were  uni- 
versally and  exactly  true  within  the  bounds  of  experience,  which  they 
never  are,  still  they  are  not  the  ultimate  laws  of  human  action ;  they 
3Y 
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wee  not  tbe  prinoipliBs  of  kumatt  nmtuTe,  but  ivrndtB  of  tiiofie  prine^ifaB 
under  the  circumetanoes  m  wbich  mankind  hmwe  happened  to  be  placed. 
When  the  Psalmiat  "aakl  in  hia  wrath  that  aU  men  are  ttafs/'  he  enun- 


ciated what  in  some  agea  and  countriea  ia  borne  out  by  ample  experi- 
ence; but  it  IB  not  a  law  of  man's  nature  to  lie ;  thongn  it  is  one  of  the 
consequences  of  the  laws  of  his  nature,  that  the  habit  of  lying  m  nearl  j 
univenal  when  certain  external  circumstances  exist  uniTenallj,  evpe- 
eially  circumstances  productive  of  habitual  diatnist  and  fear.  When 
the  character  of  the  old  is  asserted  to  be  cauttoas,  and  of  the  young 
impetuous,  this,  again,  is  but  an  empirical  law;  for  it  is  not  because  of 
their  youth  that  the  young  are  impetuous,  nor  because  of  their  age  that 
the  old  are  cautious.  It  is  because  the  old,  durinp^  their  many  years  of 
life,  have  generally  had  much  experience  of  its  vanous  evils,  and  havmg 
suffered  or  seen  others  si^er  much  tram  incautious  ex|>osure  to  them, 
have  acquired  associations  £ivorable  lo  circumspection :  while  the 
young,  as  well  from  the  absence  of  similar  experience  as  from  die 
greater  strength  of  the  inclinations  which  tempt  them  into  danger, 
expose  themselves  to  it  more  readily.  Here»  then,  is  the  ea^anatiom 
of  the  empirical  law ;  here  are  the  conditions  which  ultimately  deter- 
mine whether  the  law  holds  good  or  not.  If  an  old  man  has  not  been 
oftener  than  most  young  men  in  contact  with  danger  and  difficulty,  he 
will  be  equally  incautious :  if  a  youth  has  not  stronger  passions  than  an 
old  man,  he  probably  will  be  as  little  enterprising.  The  empirical  law 
derives  whatever  truth  it  has,  from  the  causal  laws  of  which  it  is  a 
consequence.  If  we  know  those  laws,  we  know  what  are  the  liniitB  to 
the  derivative  law :  while,  if  we  have  not  yet  accounted  for  the  empii^ 
ioal  law— -if  it  rests  only  upon  observation— there  is  no  safety  in  apply- 
ing it  &r  beyond  the  lunits  of  time,  place,  and  circumstance,  in  which 
the  observations  were  made. 

The  really  scientific  truths,  then,  are  not  these  Empirical  lavrs,  but 
the  causal  laMrs  which  explain  them.  The  empirical  laws  of  diose 
phenomena  which  depend  on  known  causes,  and  of  which  a  general 
theory  can  therefore  be  oonstrueted,  have,  whatever  may  be  their 
value  in  practice,  vo  other  functkm  in  science  than  that  of  verifying 
the  conclusions  of  theory.  Still  more  must  this  be  the  case  when  most 
of  the  empirical  laws  amount,  even  within  the  limits  of  observation, 
only  to  approximate  generaliaations. 

{  2.  This  however  is  not,  so  much  as  is  sometimes  supposed,  a  pe- 
culiarity of  the  sciences  called  moraL  It  is  only  in  the  simplest 
branches  of  science  that  empirical  laws  aie  ever  exactly  true ;  and 
not  always  in  those.  Astronomy,  for  example,  is  the  simplest  of  aU 
the  sciences  which  explain,  in  the  concrete,  me  actual  course  of  natu- 
ral events.  The  cailses,  or  forces,  on  which  astronomicd  phenomena 
depend,  are  fewer  in  number  than  those  vdiioh  determine  any  other  of 
the  great  phenomena  of  nature.  Accordtngly,  as  each  effect  results 
from  the  conflict  of  but  few  causes,  a  great  degree  of  regularity  and 
uniformity  might  be  expected  to  exist  among  the  effects ;  and  such  is 
really  the  case :  they  have  a  fixed  order,  ma  return  in  cycles.  But 
propositions  which  should  express,  vrith  absolute  correctness,  all  the 
successive  positions  of  a  planet  until  the  cycle  is  completed,  would  be 
of  almost  unmanageable  complexiq^,  and  could  be  obtained  from  the- 
ory alone.     The  generalizations  wnich  can  be  collected  on  the  subject 


BTaOLOOT«  MB 

fiom  direct  obsefratioli,  even  such  as  Kepler's  kw,  are  mere  ^pnn- 
imations:  the  planets,  owing  to  their  perturbatioiis  by  one  another,  do 
not  move  in  exact  ellipses.  Thus,  even  in  astronomy,  perfect  exact- 
ness in  the  mere  empirical  laws  is  not  to  be  lodied  for ;  much  less, 
then,  in  more  complex  subjects  of  inquiry. 

The  same  example  shows  how  little  can  be  inferred  against  the 
universality  or  even  the  simplicity  of  the  ultimate  laws,  from  the  im- 
possibility  of  establishing  any  but  approxnnate  empiricid  laws  of  the 
,  effects.  The  laws  of  causation  accoroing  to  which  a  class  of  phenom« 
ena  are  produced  may  be  very  few  and  simple,  and  yet  the  effects 
themselves  may  be  so  various  and  complicated  that  it  shall  be  impossi- 
ble to  trace  any  regularity  whatever,  extending  completely  throueh 
them.  For  the  phenomena  in  question  may  be  of  an  eminently  modi- 
fiable character ;  insomuch  that  innumerable  circumstances  are  capa* 
ble  of  influencing  the  efiect,  although  they  may  all  do  it  according  to  a 
very  small  number  of  laws.  Suppose  that  all  which  passes  in  the  mind 
of  man  is  determined  by  a  few  simple  laws :  still,  if  those  laws  be  such 
that  there  is  not  one  of  the  facts  surrounding  a  human  being,  or  of  the 
events  which  happen  to  him,  that  does  not  mfluence  in  some  mode  or 
degree  his  subsequent  mental  history^  and  if  the  circumstances  of  dif- 
ferent human  bemgs  are  extremely  different,  it  will  be  no  lyonder  if 
very  few  propositions  can  be  made  respecting  the  details  of  their  con- 
duct or  feeling^,  which  will  be  true  of  all  mankind. 

Now,  without  deciding  whether  the  ultimate  lows  of  our  mental  nature 
are  few  or  many,  it  is  at  least  certain  that  they  are  of  the  above  descrip- 
tion. It  is  certain  that  our  mental  states,  and  our  mental  capacities 
and  siisceptibilitiesi  are  modified^  either  for  a  time  or  permanently,  by 
everything  which  happens  to  us  in  life.  Considering,  therefore,  how 
much  these  modifying  causes  differ  in  the  case  of  any  two  individuals, 
it  would  be  unreasonable  to  expect  that  the  en^irical  laws  of  the  hu- 
man mind,  the  generalizations  we  make  respectinff  the  feelings  or  ac- 
tions of  mankind  without  reference  to  the  causes  that  determine  them, 
should  be  anvthing  but  approximate  generalizations.  They  are  the 
common  wbdom  of  common  life,  ana  as  such  ^e  invaluable ;  espe- 
cially as  they  are  mostly  to  be  applied  to  cases  not  very  dissimilar  to 
those  from  which  they  were  collected.  But  if  maxims  (^  this  sort,  col- 
lected from  Englishmen,  come  to  be  applied  to  Frenchmen,  or  col- 
lected from  the  present  day,  are  applied  to  past  or  future  generations, 
they  are  apt  to  be  very  much  at  fault.  Unless  we  have  resolved  the 
empirical  law  into  the  laws  of  the  causes  upon  which  it  depends,  and 
ascertained  that  those  causes  extend  to  the  case  which  we  have  in 
view,  there  can  be  no  reliance  placed  in  our  inferences.  For  every 
individual  is  surrounded  by  circumstances  different  from  those  of  every 
other  individual ;  ever^  nation  or  generation  of  mankind  from  every 
other  nation  or  generation :  and  none  of  these  differences  are  without 
their  influence  in  forming  a  different  type  of  character.  There  is,  in- 
^ed,  also  a  certain  general  resemblance ;  but  peculiarities  of  circum- 
stances are  continually  constituting  exceptions  even  to  the  propositions 
which  are  true  in  the  great  majority  of  cases. 

Although,  however,  there  is  scarcely  any  mode  of  feeling  or  conduct 
which  is,  in  the  absolute  sense,  common  to  all  mankind ;  and  though 
the  generalizations  which  assert  that  any  given  varieQr  of  conduct  or 
feeling  will  be  found  universally  (however  nearly  they  may  approxi- 
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mate  to  trudi  within  given  limits  of  obeeiratioD),  wiU  oe  conmdered  as 
scientific  propositions  by  no  one  who  is  at  all  foniliar  with  scientific 
investigation ;  yet  all  modes  of  feeling  and  conduct  met  with  among 
mankind  have  causes  which  produce  them;  and  in  the  propositions 
which  assign  those  causes  will  be  found  the  explanation  of  the  empiri- 
cal laws,  and  the  limiting  principle  of  our  reliance  on  them.  Men  do 
not  all  feel  and  act  alike  m  the  same  circumstances ;  but  it  is  possible 
to  determine  what  makes  one  man,  in  a  given  position,  feel  or  act  in 
one  way,  another  in  another;  how  any  g^iven  mode  of  feeling  and  con* 
duct,  compatible  with  the  general  laws  (physical  and  mental)  of  human 
nature,  has  been,  or  may  be,  formed.  In  other  words,  mankind  have 
not  one  universal  character,  but  there  exist  universal  laws  of  the  For- 
mation of  Character.  And  since  it  is  by  these  laws,  combined  vrith 
the  facts  of  each  particular  case,  that  the  whole  of  the  phenomena  of 
human  action  and  feeling  are  produced,  it  is  upon  these  that  every 
rational  attempt  to  construct  the  science  of  humsB  nature  in  the  con- 
crete, and  for  practical  purposes,  must  pro^^eed. 

§  3.  The  laws  then  of  the  formation  of  diaracter  being  the  principal 
object  of  scientific  inquiiy  into  human  nature,  it  remains  to  determine 
the  method  of  investigation  best  fitted  for  ascertaining  them.  *  And  die 
logical  principles  according  to  which  this  question  is  to  be  decided, 
must  be  those  which  preside  ov^r  every  other  attempt  to  investigate 
the  laws  of  very  complex  phenomena.  For  it  is  evident  that  both  the 
character  of  any  human  being,  and  the  aggregate  of  the  circumstances 
by  which  that  character  has  been  formed,  are  facts  of  a  high  order  of 
complexity.  Now  to  such  cases  we  have  seen  that  the  Deductive 
Method,  setting  out  from  general  laws,  and  verifying  their  conse- 

Suences  by  specific  experience,  is  alone  applicable.  The  erounds  of 
lis  great  logical  doctrine  have  formerly  been  stated :  and  its  truth 
will  derive  additional  support  from  a  brief  examination  of  the  speciali- 
ties of  the  present  case. 

There  are  only  two  modes  in  which  laws  of  nature  can  be  ascer- 
tained :  deductively«find  experimentally :  including  under  the  denomi- 
nation of  experimental  inquiry,  observation  as  well  as  artificial  experi- 
ment. Are  the  laws  of  die  formation  of  character  susceptible  of  a 
satisfactory  investigation  by  the  method  of  experimentation  1  Evi- 
dently not ;  because  even  if  we  suppose  unlimited  power  of  varying 
the  experiment,  ^which  is  abstractedly  possible,  though  no  one  but  an 
oriental  despot  either  has  that  power,  or  if  he  had,  would  be  disposed 
to  exercise  it,)  a  still  more  essential  condition  is  wanting :  the  power  of 
performing  any  of  the  experiments  with  scientific  accuracy. 

The  instances  requisite  for  the  prosecution  of  a  directly  experimental 
incjuiry  into  the  formation  of  character,  would  be  a  number  of  human 
bemgs  to  bring  up  and  educate,  from  infancy  to  mature  age.  And  to 
perform  any  one  of  these  experiments  with  scientific  propriety,  it  would 
DO  necessary  to  know  and  record  every  sensation  or  impression  received 
by  the  young  pupil  from'  a  period  long  before  it  could  speak ;  includ- 
ing its  own  notions  respecting  the  sources  of  all  those  sensations  and 
impressions.  It  is  not  only  imposssble  to  dp  this  completely,  but  even 
to  do  so  much  of  it  as  sfaoula  constitute  a  tolerable  approximation. 
One  apparently  trivial  circumstance  which  eluded  our  vigilance,  might 
let  in  a  train  of  impressions  and  associations  sufficient  to  vitiate  the  ex- 
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petriment  an  fin  authentic  exhibition  of  the  effects  flowing  firom  fliven 
cauaes*  No  one  who  has  sufficiently  reflected  on  education  is  igno- 
rant of  this  truth;  and  whoever  has  not,  will  find  it  most  instructively 
illustrated  in  the  writings  of  Rousseau  and  Helvetius  on  that  great 
subject. 

Under  this  impossibility  of  studying  the  laws  of  the  formation  of 
character  by  experiments  purposely  contrived  to  elucidate  them,  there 
remains  the  resource  of  simple  observation.  But  if  it  be  impossible  to 
ascertain  the  influencing  circumstances  with  any  approach  to  complete- 
ness, even  when  we  have  the  shaping  of  them  ourselves,  much  moi^ 
impossible  is  it  when  the  cases  axe  further  removed  firom  our  observar 
tion,  and  altogether  out  of  our  control.  Consider  the  difficulty  of  the 
veiy  firBt  step— of  ascertaining  what  actually  is  the  character  of  the 
individual,  in  each  paxticular  case  that  we  examine.  There  is  hardly 
any  person  living,  concerning  some  essential  part  of  whose  character 
there  are  not  diffsrences  of  opinion  even  among  his  intimate  acquaint- 
ance :  and  a  single  action,  or  conduct  continued  only  for  a  short  time, 
goes  a  very  little  way  indeed  towards  ascertaining  it  We  can  only 
make  our  observations  in  a  rough  wav,  and  en  fiu9««e  ;  not  attempting 
to  ascertain  completely,  in  any  given  instance,  what  character  has  oeen 
formed,  and  still  less  by  what  causes ;  but  only  observing  in  what  state 
of  previous  circumstances  it  is  found  that  certain  marked  mental  quali- 
ties or  deficiencies  oftettett  exist.  These  conclusions,  besides  that  they 
are  mere  approximate  generalizations,  deserve  no  reliance  even  as 
such,  unless  the  instances  are  sufficiently  numerous  to  eliminate  not 
only  chance,  but  every  accidental  circumstance  in  which  a  number  of 
die  cases  examined  may  happen  to  have  resembled  one  another.  So 
numerous  and  various,  moreover,  are  the  circumstances  which  form 
individual  character,  that  the  consequence  of  any  particular  combina- 
tion is  hardly  ever  some  definite  and  strongly  marked  character,  always 
found  where  that  combination  exists,  and  not  otherwise.  What  is  ob- 
tained, even  after  the  most  extensive  and  accurate  observation,  is  mere- 
ly a  comparative  result ;  as  for  example,  that  in  a  given  number  of 
Frenchmen,  taken  indiscriminately,  there  will  be  found  more  persons 
of  a  particular  mental  tendency,  and  fewer  of  the  contrary  tendency, 
than  amone  an  equal  number  of  Italians  or  English,  similarly  taken ; 
or  thus :  of  a  hundred  Frenchmen  and  an  equal  number  of  Englishmen, 
fiurly  selected,  and  arranged  according  to  the  degree  in  which  they 
possess  a  particular  quality,  each  number,  1, 2, 3,  &c.,  of  the  one  series, 
will  surpass  in  that  quality  the  corresponding  number  of  the  other. 
Since,  therefore,  the  comparison  is  not  one  of  kinds,  but  of  ratios  and 
degprees;  and  since  in  proportion  as  the  differences  are  slight,  it  re- 
quires a  greater  number  ot  instances  to  eliminate  chance;  it  cannot 
often  happen  to  any  one  to  know  a  sufficient  number  of  cases  with  the 
accuracy  requisite  for  making  the  sort  of  comparison  last  mentioned ; 
less  than  which,  however,  would  not  constitute  a  real  induction.  Ac- 
cordingly there  is  hardly  one  current  opinion  respecting  the  characters 
of  nations,  classes,  or  descriptions  of  persons,  which  is  universally  ac- 
knowledged as  indisputable.^ 

•  The  most  favorable  cases  for  making  such  approximate  generalixatioos  are  what  may 
be  termed  collectire  instances ;  where  we  are  fortonately  enabled  to  see  the  whole  cla« 
respecting  which  we  are  inquiring,  in  action  at  once ;  and,  from  the  qaalities  displayed  bf 
the  eollective  body,  are  able  to  judge  what  tnuat  be  the  -qnalitiee  of  the  nsjority  of  the  iih 
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And  ftnolly,  if  we  could  eren  obCsiii  by  way  of  expepnenl  a  mnttk 
more  ■■tirfmory  aMurance  of  dieae  geaeniligarianB  than  is  veally  posu 
Ue,  tbey  would  idll  be  only  empirical  laws.  Th^  would  riiow,  mdeed, 
that  theM  was  tome  conuexioii  between  the  type  of  character  fbnned, 
and  the  circunutances  existing  in  the  case ;  but  not  what  the  precise 
cooneKioo  was,  nor  to  which  of  the  pecuUaritiea  of  those  circumsunces 
the  effidct  was  leallT  owing.  They  could  only,  therafofe,  be  received 
as  results  of  causation,  requiiing  to  be  resolved  into  the  general  laws 
of  the  causes ;  uacil  the  determinatiop  of  which,  we  could  not  jud^ 
widnn  what  Umits  the  derivative  laws  vuAt  serve  as  presumpdons  ui 
eases  yet  unknown,  or  even  be  depended  upon  as  permanent  in  tiie 
very,  cases  from  which  ihey  were  collected.  The  Fronch  people  Jbad, 
er  were  supposed  to  have,  a  certain  aadanal  character:  but  they  drive 
out  their  royal  family  and  aristocracy,  alter  their  institutions,  pass 
trough  a  series  of  extraordinary  events  Ibr  half  a  century,  and  at  the 
end  of  diat  time  are  found  to  be,  in  many  respectB,  totally  altered. 
The  laboring  classes  are  cibserved  to  be  different  from  the  lugfaer  in  a 
kmg  'series  of  quaHties;  but  it  beeomes  customasj,  perhaps,  to  giro 
them  an  edacatioD  aMce  approximating  to  that  or  their  superioD  in 
station,  and  in  the  next  age  the  differences,  though  still  real,  are  no 
longer  the  same. 

But  if  the  di&rences  which  you  think  you  observe  between  French 
end  English,  or  between  persons  of  station  and  penons  of  no  stadoa, 
can  be  connected  with  more  general  lawa;  if  My  be  such  as  would 
naturally  flow  from  the  diffsrenceB  of  government,  former  customs,  and 
physical  peculiarities  in  the  two  natioDS^  and  from  the  diversities  of 
education,  occupations,  and  social  position  in  the  different  classes  of 
society ;  then,  indeed,  the  coincidence  of  the  two  kinds  of  evidence 
justifies  us  in  believing  diat  we  have  both  reasoned  rightly  and  observed 
rightly.  Our  observation,  thoun^  not  sufficient  as  proof,  is  ample  as 
verificatioB.  And  having  ascertained  not  duly  the  empirical  laws  but 
the  causes  of  the  peculiarities,  we  need  be  under  no  difficulty  in  judg* 
iag  bow  far  they  maybe  expected  to  be  permanent,  or  by  what  circum- 
stances they  would  be  mo£fied  or  destroyed. 

4  4*  Since  then  it  is  impossible  to  obtain  really  accurate  propositioBS 
liaspectiBg  the  formation  of  character  from  observation  and  experi* 
ment  alone,  ive  are  driven  perforce  to  that  which,  even  if  it  had  not 
been  the.indaapeii8aUe,  would  have  been  the  roost  perfect  mode  of  in« 
vestigation,  and  which  it  is  one  of  the  principal  aims  of  philosc^y  to 
OiSteoMd ;  ,naiaely»  that  which  tries  its  experiments  not  upon  the  complex 

dividuslfl  coqBpotii^  it  Thus  the  character  of  a  nation  is  shown  in  its  acts  as  a  nation: 
not  so  roach  in  the  acts  of  its  gorenunent,  for  those  are  much  hiHaenced  by  oUier  causes ; 
%9i  in  the  ovifent  poplar  ■aiims,  and  other  marta  of  the  seneial  iliiection  of  paWic 

ainion ;  xn  the  character  of  the  men  or  writinn  that  an  heUd  in  peraianent  esteem  or 
miration ;  in  laws  and  institutions,  so  far  as  tney  are  the  work  of  the  nation  itself,  or 
are  acknowledged  and  supported  by  it;  and  ao  forth.  But  even  here  there  is  a  large  mar- 
Sin  of  doubt. aad  snoertainty.  'These  tUnga  aife  liable  to  be  in|hiei>eed  by  many  circnm- 
stances :  they  are  partly  determined  by  the  distinctive  eualities  ef  that  nation  or  body  of 
persons,  but  partly  also  by  external  causes  which  would  influence  any  other  body  of  per- 
eons  in  the  same  manner.  In  order,  therefore,  to  make  the  experiment  really  complete,  we 
fSfht  to  be  abl»lo  try  itsviihMit  TsnatiQii  upon  other  nationa :  to  try  how  EngUdunea 
gMwld  act  «r  fsel  if  placed  in  the  same  cifcunataocee  ya  which  we  have  suppoeed  FVench- 
pen  to  be  piaoed ;  to  applyi  in  short,  the  JHeUiod  of  Diflerence  as  weU  aa  that  of 
i$9L   hem  tbeA  espenmanta  we  canntt  tiy»  nor  even  approximate  ta 
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fiicts,  but  tipon  die  umiple  ones  of  which  ^ej  are  cmBpounded ;  and 
after  ascertaining  the  laws  of  liie  causes,  lihe  oompoeition  of  which 
gires  rise  to  the  complex  phenomena,  then  considers  whether  these 
will  not  explain  and  account  for  the  approximate  generalisations  which 
have  been  iramed  empirically  rejecting  the  sequences  of  those  com- 

Slex  phenomena.  The  laws  of  the  formation  of  character  are,  in  short, 
erivadve  laws,  resulting  irora  the  general  laws  of  the  mind ;  and  they 
are  to  be  obtained  by  deducing  them  firom  those  general  laws ;  by  sup- 
posing any  given  set  of  circumstai^oes,  and  then  considering  what, 
according  to  the  laws  of  mind,  will  be  the  influence  of  those  circum* 
stances  on  the  formation  of  character. 

A  science  is  thus  formed,  to  which  I  would  propose  to  give  the 
name  of  Ethology,  or  the  Science  of  Character ;  firom  ffio^,  a  word 
more  nearly  corresponding  to  the  .term  **  character"  as  I  here  use  it, 
than  any  other  word  in  the  same  language.  The  name  is  perhaps 
etymoloeically  applicable  to  the  entire  science  of  our  mental  and  mcml 
nature ;  but  n,  as  is  usual  and  convenient,  we  employ  the  name  Psy-> 
chology  for  the  science  of  the  elementary  laws  of  mind,  Ethology  wMi 
serve  mr  the  subordinate  science  which  determines  the  kind  of  charao^ 
ter  produced,  in  confonnity  to  those  general  laws,  by  any  set  of  cir- 
cumstances, physical  and  morad.  According  to  this  demiition,  Ethology 
is  the  science  which  corresponds  to  the  art  of  education ;  in  the  widest 
sense  of  the  term,  including  the  formation  of  national  character  as  weD 
as  individual.  It  would  indeed  be  vain  to  expect  (however  completely 
the  laws  of  the  formation  of  character  might  be  ascertained)  that  we 
could  know  so  acctlrately  the  circurastances  of  any  given  case  as  to  be 
able  positively  to  predict  the  character  that  would  be  produced  in  diat 
case.  But  we  must  remember  that  a  decree  of  knowledge  far  short  at 
the  power  of  actual  prediction,  is  often  of  great  practical  value.  Theve 
may  be  great  power  of  influencing  phenomena,  with  a  very  imperfect 
knowledge  of  the  causes  by  which  they  are  in  any  given  instance  de- 
termined. It  is  enouffh  that  we  know  that  certain  means  have  a  tu^ 
dency  to  produce  a  given  effect,  and  that  others  have  a  tendency  to 
frustrate  it.  When  die  circumstances  of  an  individual  or  of  a  natien 
are  in  any  considerable  degree  under  our  control,  we  may,  by  oor 
knowledge  of  tendencies,  be  enabled  to  shape  those  circumstanees  in 
a  manner  much  more  fiivorable  to  the  ends  we  desire  than  the  shape 
which  they  would  of  themselves  assume.  This  is  the  limit  of  our 
power ;  but  within  this  limit  the  power  is  a  most  important  one. 

The  science  of  Ethology  may  be  called  the  Exact  Science  of  Human 
Nature ;  for  its  truths  are  not,  like  the  empirical  laws  which  depend 
upon  them,  approximate  generalizations,  but  real  laws.  It  is,  however, 
(as  in  all  cases  of  complex  phenomena,)  necessary  to  the  exactness  cf 
the  propositions,  that  they  should  be  hypothetical  only,  and  affirm 
tendencies,  not  facts.  They  must  not  assert  that  something  will  always, 
or  certainly,  happen ;  but  only  that  such  and  such  will  be  the  effect  of 
a  given  cause,  so  far  as  it  operates  unoounteracted.  It  is  a  sdentifio 
proposition,  that  cowardice  tends  to  make  men  cruel;  not  that  it 
always  makes  them  sot  that  an  interest  on  one  side  of  a  (jueatioQ 
tends  to  bias  the  judgment ;  not  that  it  invariably  does  so :  that  exp^ 
rience  tends  to  give  wisdom ;  net  that  soch  isalways its  efieet  TImm 
propositions,  being  assertive  only  ef  tendencies,  are  not  the  leas 
eally  true  because  the  tendencies  may  be  counteracted. 
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§  5.  While  on  the  one  hand  Psychology  is  altogether^  or  principally^ 
a  science  of  observation  and  experiment,  Ethology,  as  I  have  conceived 
it,  is,  as  I  have  already  remarked,  altogether  deductive.  The  one 
ascertains  the  simple  laws  of  Mind  in  general,  the  other  traces  their 
operation  in  complex  combinations  of  circumstances.  Ethology  stands 
to  Psychology  in  a  relation  very  similar  to  that  in  which  the  various 
branches  of  natural  philosophy  stand  to  mechanics.  The  principles  of 
Ethology  are  properly  the  middle  principles,  the  axiomata  media  (as 
Bacon  would  nave  said)  of  the  science  of  mind :  as  distinguished,  on 
the  one  hand  firom  the  empirical  laws  resulting  from  simple  observa- 
tion, and  on  the  other  from  the  highest. generalizations. 

And  This  seems  a  very  proper  place  for  a  logical  remark,  which, 
though  of  general  application,  is  of  peculiar  importance  in  reference  to 
the  present  subject.  Bacon  has  judiciously  observed  that  the  axiomata . 
medta  of  every  science  principally  constitute  its  value.  The  lowest 
generalizations,  until  explained  by  and  resolved  into  the  middle  princi- 
ples of  which  they  are  the  consequences,  have  only  the  imperfect 
accuracy  of  empirical  laws;  while  the  most  general  laws  are  too 
genera],  and  include  too  few  circumstances,  to  eive  sufficient  indica- 
tion of  what  happens  in  individual  cases,  where  the  circumstances  are 
almost  always  immensely  numerous.  In  the  importance,^  therefore, 
which  Bacon  assigns,  in  every  science,  to  the  middle  principles,  it  is 
impossible  not  to  agree  with  him.  Bui  I  conceive  him  to  have  been 
ludically  wrong  in  his  doctrine  respecting  the  mode  in  which  these 
axiomata  media  should  be  arrived  at ;  although  there  is  no  one  propo- 
sition laid  down  in  his  works  for  which  he  has  been  so  extravagantly 
eulogized.  He  enunciates  as  an  universal  rule,  that  induction  should 
proceed  from  the  lowest  to  the  middle  principles,  and  from  those  to  the 
iiighest,  never  reversing  that  order,  and  conseouently  leaving  no  room 
for  the  discovery  of  new  principles  by  way  of  deduction  at  alL  It  is 
not  to  be  conceived  that  a  man  of  Bacon's  sagacity  could  have  fallen 
into  this  mistake,  if  there  had  existed  in  his  time,  among  the  sciences 
which  treat  of  successive  phenomena,  one  single  instance  of  a  deduc- 
tive science,  such  as  mechanics,  astronomy,  optics,  acoustics,  &c.,  now 
are.  In  those  sciences  it  is  evident  that  the  higher  and  middle  princi- 
ples are  by  no  means  derived  &om  the  lowest,  but  the  reverse.  In 
some  of  them  the  very  highest  generalizations  were  those  earliest  as- 
certained with  any  scientific  exactness;  as,  for  example  (in  mechanics), 
the  laws  of  motion.  Those  general  laws  had  not  indeed  at  first  the 
acknowledged  universality  which  they  acquired  aAer  having  been  suc- 
cessfully employed  to  explain  many  classes  of  phenomena  to  which 
they  were  not  originally  seen  to  be  applicable ;  as  when  the  laws  of 
motion  were  employed  in  conjunction  with  other  laws  to  explain  de- 
ductively the  celestial  phenomena,  StOl,  the  fact  remains,  that  the 
propositions  which  were  afterwards  recognized  as  the  most  general 
trutns  of  the  science,  were,  of  all  its  accurate  generalizations,  those 
earliest  arrived  at  Bacon's  greatest  merit  cannot,  therefore,  consist, 
as  we  are  so  oflen  told  that  it  did,  in  exploding  tbe  vicious  method 
pursued  by  the  ancients  of  flying  to  the  highest  generalizations  first, 
and  deducing  the  middle  principles  from  them ;  since  this  is  neither  a 
vicious  nor  an  exploded,  but  the  universally  accredited  method  of 
modem  science,  and  that  to  which  it  owes  its  greatest  triumphs.  The 
error  of  ancient  speculation  did  not  consist  in  making  the  largest 
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generafizatioiia  fint,  but  in  making  them  vrithout  tbe  aid  or  wamunt  of 
rigorous  inductive  methods,  and  applying  them  deductively  without 
the  needful  use  of  that  important  part  of  the  Deductive  Method  termed 
Verificatiop. 

The  order  in  which  truths  of  the  various  degrees  of  generality 
should  be  ascertained,  cannot,  I  apprehend,  be  prescribed  by  any  un- 
bending rule.  I  know  of  no  maxim  which  can  be  laid  down  on  the 
subject,  but  to  obtain  those  first,  in  respect  to  which  the  conditions  of 
a  real  induction  can  be  first  and  most  completely  realized.  Now» 
wherever  our  means  of  investigation  can  reach  causes,  without  stopping 
at  the  empirical  laws  of  the  effects,  the  simplest  cases^  being  those  in 
which  fewest  causes  are  simultaneously  concerned,  will  be  most 
amenable  to  the  inductive  process;  and  these  are  the  cases  which 
elicit  laws  of  the  greatest  comprehensiveness.  In  every  science,  there- 
fore, which  has  reached  the  stage  at  which  it  becomes  a  science  of 
causes,  it  will  be  usual,  as  well  as  desirable,  first  to  obtain  the  highest 

feneralizations,  and  then  deduce  the  more  special  ones  fi*om  Uiem. 
Tor  can  I  discover  any  foundation  for  the  Baconian  maxim,  so  much 
extolled  by  subsequent  writers,  except  this :  That  before  we  attempt 
to  explain  deductively  from  more  general  laws  any  new  class  of  phe- 
nomena, it  is  desirable  to  have  gone  as  far  as  is  practicable  in  ascer- 
taining the  empirical  laws  of  ^ose  phenomena ;  so  as  to  compare  the 
results  of  deduction,  not  with  one  individual  instance  after  another, 
but  with  general  propositions  expressive  of  the  points  of  agreement 
which  have  been  found  among  many  instances.  For  if  Newton  had 
been  obliged  to  verify  the  theory  of  gravitation,  not  by  deducing  from 
it  Kepler's  laws,  but  by  deducing  all  the  observed  planetary  positions 
which  had  served  Kepler  to  establish  those  laws,  the  Newtonian  theoiy 
would  probably  never  have  emerged  fiom  the  state  of  an  hypothesis. 

ThQ  applicability  of  these  remarks  to  the  special  case  under  con- 
sideration, cannot  admit  of  question.  The  science  of  the  formation  of 
character  is  a  science  of  causes.  The  subject  is  one  to  which  those 
iimong  the  canons  of  induction,  by  which  laws  of  ccuisation  are  ascer- 
tained, can  be  rigorously  applied.  It  is,  therefore,  both  natural  and 
advisable  to  ascertain  the  simplest,  which  .are  necessarily  the  most 
general,  laws  of  causation  first,  and  to  deduce  the  middle  principles 
&om  them.  In  other  words.  Ethology,  the  deductive  science,  is  a  sys- 
tem of  corollaries  from  Psychology,  the  experimental  science. 

§  6.  Of  these,  the  earlier  alone  has  been,  as  yet,  really  conceived  or 
studied  as  a  science :  the  other,  Ethqlogy,  is  etill  to  be  created.  But 
all  things  are  prepared  for  its  creation.  The  empirical  laws,  destined 
to  verify  its  aeductions,  have  been  afforded  in  abundance  by  eveiy 
successive  age  of  humanity ;  and  the  premisses  for  the  deductions  are 
now  sufficiently  complete.  Excepting  the  degree  of  uncertainty  which 
atill  exists  as  to  the  extent  of  the  natural  differences  of  human  minds, 
and  the  physical  circumstances  on  which  these  may  be  dependent, 
(considerations  which  are  of  secondary  importance  when  we  are  con- 
sidering mankind  in  the  average,  or  en  meuse,)  I  believe  most  compe- 
tent judges  will  agree  that  the  general  laws  of  the  different  constituent 
elements  of  human  nature  are  now  sufficiently  understood,  to  render 
it  possible  for  a  competent  thinker  to  deduce  from  those  laws  the 
particular  type  of  character  which  would  be  formed,  m  mankind  gen- 
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imaiM  upon  the  \awb  of  PlijeMogy,  is  Aoiolom  powible;  dknu^ 
Hide  bu  yol  beett  doao,  nm4  that  KMb  doI  at  «D  ■/■teiaatieaUy,  towaiih 
fermhig  it.  The  progress  of  this  important  but  moat  imperfect  aeienoe 
wift  dopoDcl  upo»  a  m«Ma  proceas :  firal»  liat  of  deduoiiig'  theoreti- 
eaily  the  ethological  eonaeqneooea  of  paiticalai  drcamglaneeff  of 
poaitioii^  and  eaMpaiing  them  witii>  the  reeogniaed  veaolta  of  comBoa 
aspeiieiiee;  and  aeooodljy  the  feveiie  eperatioR ;  iBcreaaed  study  of 
the  Tariova  tjpea  ef  hmnm  nfltaro  that  ate  to  be  feund  in  die  worid^ 
eonducted  bj  pevMoa  not  only  capable  of  aarijraing  and  raeording  the 
aireomatanoea  in  whieb  these  tjpea  serer^y  jR^Tail,  bnt  also  bq^ 
idently  acquainted  with  ^ydwlogieal  taws,  to  be  aUe  to  exphiin  and 
naaoant  for  the  chaaadenatieB  ef  die  type  by  the  peenfiarittea  of  the 
carewnalaneea :  the  reaidiNaB^  if  any,  h&mig  set  down  to  die  account  ef 
aoD«enital  prediapeaitionak 

The  experinMNital  or  a  p§&itt90^  part  of  tnia  pfoosaa  ia  cairied  fn  bv 

BtivitT  than  hersaorovD. 


own  day  with  araah  giealer  activky  than  hersaolbvD.  The  gfeal 
atepv  theraHMOi  which  teaMina  to  be  taken  in  Bth<rfogy,  ia  tad^noe 
Ae  leqnisite  midAe  Brinaiplea  from  the  general  laiwa  of  Psyeholoey. 
Tbesnbjeet  to  be  stumdria,  the  origin  and  aourcea  of  all  Aese  qu^nea 
in  bunan  beings  which  me  meat  interesting  to  na,  either  as  fkeiB  to  be 
produced)  to  be  aivoided>  or  m^!ely  to  be  underBtood ;  and  the  object 
]a»  to  determine,  ftoat  the  general  Hiwa  ef  nnnd«  combined  with  the 
general  position  of  our  ipeciea  in  the  nniveme,  what  actual  or  peaaible 
combinations  of  circumstanoea  are  capable  of  promoting  or  of  pra> 
renting  the  pvoduction  of  these  <fuolifeicB.  A  science  wbich  posseasao 
middle  principles  of  this  kind,  arranged  in  the  order,  not  of  causes, 
bat  of  toe  effects  whicb  it  is  desirable  to  prodnce  or  to  prerent,  ia 
duly  prepared  to  be  the  foundation  ef  ibo  cmraaponding  Art.  And 
when  Ethology  shall  be  thus  prepared,  practical  ecracation  will  be  the 
aaere  transformation  of  these  principles  into  a  parallel  system  of  pre* 
cepto,  and  die  adimtatios  of  these  to  the  sum  total  of  &e  indiridnal 
circumstances  which  esiet  in  each  pofticulur  case. 

It  is  hardly  necessary  again  to  repeat  that,  as  ia  every  other  dedoo- 
^e  science,  the  work  of  ▼eri€cation  •  jt^tcriori  must  proceed  jmrt 
fostu  with  that  of  deducdon  d  priori.     The  inferonee  given  by  dieory 
as  to  the  type  of  character  which  would  be  formed  by  any  given  eir* 
cumstances,  most  be  tested  by  specific  experience  of  those  circnnr^ 
stances  whenever  obtainable;  ana  the  whole  conclusions  of  the  science 
must  undergo  a  perpetual  verification  and  correction  from  the  general 
remarks  afibrded  by  common  experience  respecting  human  natmv  is 
e«r  own  age,  and  by  historv  tespectmg  times  gone  by.  The  eoncl«mos» 
^  of  theory  cannot  be  trusteo,  nniesB  confirmed  by  observation ;  nor  those 
'  of  observation,  unless  they  can  be  affiliated  to  the  theory,  by  deducing 
them  from  the  taws  of  hinmufr  natova  and  from  a  close  anaf^aia  of  the 
circumstances  of  the  particular  situation.    It  is  the  accordaBce  of 
these  two  kinds  of  evidence,  separately  taken«— the  comtiHemse  (as  Mr. 
Wbewell  would  express  it)  of  ^ /irMrt  reasoning  and  speeiftc  experi- 
ence— which  forms  the  only  sufficient  ground  fbr  the  pnnciplea  or  any 
science  so  "immersed  in  matter,'^  dealing  with  ao  compm  and  an 
3te  phenomenal  at  Bthokigy. 


0otkAt  §cMitMi  tfltl 


OHAPTSH  VL 

CKNUUI.  OOHStDKEATIQNS  ON  THB  BOC^AL 

%  I4  Kszt  aft^f  die  ^mas  (tt  inAiVidntd  ittati,  tatheti  thef  Mimice  «f 
man  in  society :  of  thei  actions  of  eollectire  tABSB^  of  ttutokind,  itttd  did 
variouB  pbenoiiieiia  Which  constitute  eiocM  life. 

If  the  formation  of  inditidud  eh^a^mttst  isT  tAr^ttiSf  a  <»>tn)>Tet  sub- 
ject of  study,  this  subject,  it  is  dvideiU!,  tHuSt  be  gfeatr^flkore  ooihplex; 
because  the  number  of  concurfettt  causes,  alt  eiter'ersiritf  tttote  oi  leift 
influence  on  the  total  effect,  is  jgt^stef,  in  the  pfopoitrou  it  Which  m 
nation,  or  the  species  at  large,  exposes  a  Itfrg^e^  tfurfkcd  to  f!he  opera- 
tion of  agents,  psyofaological  aAd  physic^  thail  tCAy  siflgle  individual. 
If  it  was  necessary  to  ptove,  in  opposition  to  lUi  etwGh^  orejudice,  diat 
the  simpler  of  the  two  it  capable  of  beibg^A  dubjecit  of  science;  the 
prejudice  is  lilefy  to  be  yet  strooeef  anraitist  the  possibility  of  giving  a 
scientiflc  character  to  the  study  of  PouMcs;  &nd  of  the  phenomena  of 
Society.  It  is^  aceordiogTy,  but  of  yesterday  that  the  coficerption  of  a 
political  or  social  scieitce  ha»  existed,  atiyWbete  but  lA  the  mind  of 
nere  and  there  an  insulated-  thinker,  generally  verv  ill  prepared  for  its 
realization :  although  the  subject  itsetf  has  of  all  otheris  engaged  the 
most  general  attention,  and  been  a  theme  of  interested  &ttd  eiaiti^st  dis- 
cussions almost  from  the  beginning  of  recorded  time. 

The  condition  indeed  of  politics,  as  a  branch  of  knowledge,  Was 
until  very  lately,  and  has  scarcely  even  y^t  ceased  to  bd,  that  which 
Bacon  animadverted  upon,  as  the  natural  state  of  the  sciences  while 
their  cultivation  is  abandoned  to  practitioners;  not  being  carried  on  as 
a  branch  of  speculative  inauiry,  but  only  witb  a  view  to  the  exigencies 
of  daily  practice,  waAxht^JtMCiilera  experimenta^iheTe^ore^  behig  aimed 
at,  altkiost  to  the  exclusien  of  the  tucyera.  Such  Waa  medical  science, 
before  physiology  and  natural  history  began  to  be  cultivated  as 
branches  of  gpenetal  knowledge.  The  only  questions  examined  were, 
what  diet  is  wholesome,  or  whitt  me£cine  wil>  cure  some  eiven  dis- 
ease ;  wilihoutany  previous  systemadc  incytiry  into  the  laWs  of nutritioik, 
and  of  the  healthtr  and  moif)id  action- of  Uie'  different  organs,  on  which 
laws  the  efiect  or  any  diet  or  medicine  must  evidently  depend.  And  in 
politics^  the  questions  which  eneaged  reneral  attention  were  similar. 
la  such  an  enactment,  or  such  a  form  of  government^  beneficial  of  the 
reverse— either  universally^  or  to  some  particular  community  t  without 
inquiry  into  the  generd  conditions  by  whioh  the  operadon  of  legisla- 
tive meaaoresr  or  the  effeoCs  produced  by  fixms  of  government,  are 


And  even  aaaooff  the  few  who  did  carry  theur  speculations  to  that 
greater  length,  it  is  onW  at  a  still  more  recent  date  that  social  phe- 
nomena, properly'  so  caued,  have  begun  to  be  looked  upon  as  having 
any  natural  tendencies  of  their  own.  It  is  hardly  an  exaggeration  to 
say  that  society  has  usually,  both  by  praditionen  in  pohtics  and  by 
l^iilosophical  q>eculatoia  on*  forms  ot  government,  trom  Plato  to 
Mnlham,  been  deemed  to  .be  whatever  the-  men  who  compose  It 
ehoose  to  make  it.  The  onlyqaestions  which  people  thought  of  pro- 
posing to  themselves  were.  Would  such  and  such  a  law  or  institttti<"~ 
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be  beneficial  1  and,  if  80»  caii  legialaton  or  tbe  public  be  penuaded,  or 
otherwise  induced,  to  adopt  iti  For  hardly  any  notion  was  enter- 
tained that  there  were  limits  to  the  j^wer  of  human  will  over  the  phe- 
nomena of  eocietj,  or  that  any  social  airangements  which  would  be 
desirable,  could  be  impracticable  firom  incompatibility  with  the  proper- 
ties of  the  sulject  matter :  the  only  obstacle  was  supposed  to  lie  in  the 
•]irivate  interests  or  prejudices,  which  hindered  men  nom  being  willing 
lo  see  them  tried.  Students  in  politics  thus  attempted  to  study  the 
]j>athology  and  therapeutics  of  the  social  body,  before  they  had  laid  the 
necessary  foundation  in  its  physiology ;  to  cure  disease,  without  under- 
«  standing  the  laws  of  healfh.  And  the  result  was  such  as  it  must  always 
be  when  men  even  of  great  ability  attempt  to  deal  with  the  complex 
questions  of  a  science  before  its  simpler  and  mere  elementary  proposi- 
tions have  been  established. 

No  wonder  that  when  the  phenomena  of  society  hare  so  rarely  been 
contemplated  in  the  point  of  view  characteristic  of  science,  the  philo- 
sophy of  society  should  have  made  little  proeress ;  should  contain  few 
general  propositions  sufficiently  precise  ana  certain,  for  common  in- 
quirers to  recognize  in  them  a  scientific  character.  The  vulgar  notion 
accordingly  is,  that  all  pretension  to  lay  down  general  truths  on  politics 
and  society  is  quackery;  that  no  universality  and  no  certainty  are 
attunable  m  such  matters.  What  partly  excuses  this  common  notion 
is,  that  it  IS  really  not  without  foundation  in  one  particular  sense.  A 
large  proportion  of  those  who  have  laid  claim  to  the  character  of  philo- 
sophic politicians,  have  attempted,  not  to  ascertain  universal  sequences, 
but  to  frame  universal  precepts.  They  have  had  some  one  form  of 
government,  or  system  of  laws,  to  fit  all  cases;  a  pretension  well 
meriting  the  ridicule  with  which  it  is  treated  by  practitioners,  and 
wholly  unsupported  by  the  analogy  of  the  art  to  which,  from  the  nature 
of  its  subject,  that  of  politics  must  be  the  most  nearly  allied.  No  one 
now  supposes  it  possible  that  one  remedy  can  cure  all  diseases,  or  even 
the  same  disease  in  all  constitutions  and  habits  of  body.  Yet  physi- 
ology is  admitted  to  be  a  science,  and  medical  practice,  when  it  disre- 
garas  the  indications  of  the  science,  to  be  criminal  quackery. 

It  is  not  necessary  to  even  the  perfoction  of  a  science,  that  the 
corresponding  art  should  possess  universal,  or  even  general  rules. 
The  phenomena  of  society  might  not  only  be  completely  dependent 
upon  Known  causes,  but  the  mode  of  action  of  all  those  causes  might 
be  reducible  to  laws  of  considerable  simplicity,  and  yet  no  two  cases 
might  admit  of  being  treated  in  precisely  the  same  manner.  So  great 
might  be  the  variety  of  circumstances  on  which  the  results  in  different 
cases  depend,  that  art  might  not  have  a  single  general  precept  to  give, 
except  tnat  of  watching  the  circumstances  of  the  case,  ana  adapting 
our  measures  to  the  effects  which,  according  to  the  principles  of  tbe 
science,  result  from  those  circumstances.  But  because,  in  so  compli- 
cated a  class  of  subjects,  it  is  absurd  to  lay  down  practical  maxims  of 
universal  application,  it  does  not  follow  that  the  phenomena  do  not 
conform  to  universal  laws. 

§  2.  All  phenomena  of  society  are  phenomena  of  human  nature, 

generated  by  the  action  of  outward  circumstances  upon  masses  of 

inian  beings.:  and  if,  therefore,  the  phenomena  of  human  thought, 

iling,  and  action,  are  subject  to  fixed  laws,  the  phenomena  of  society 
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cannot  but  confonn  to  fixed  laws,  the  conseqaencea  of  the  preceding. 
There  is,  indeed,  no  hope  that  these  laws,  though  our  knowledge  of 
them  were  as  certain  and  as  complete  as  it  is  in  astronomy,  would 
enable  ua  to  predict  the  history  of  society,  like  that  of  the  celestial 
appearances,  tat  thousands  of  years  to  come.  But  the  difRsrence  of 
certainty  is  not  in  the  laws  themselves,  it  is  in  the  data  to  which  these 
laws  are  to  be  applied.  In  astronomy  the  causes  influencing  the  result 
are  few,  and  change  little,  and  that  little  according  to  known  laws :  we 
can  ascertain  what  they  are  now,  and  thence  determine  what  they  will 
be  at  any  epoch  of  a  distant  future.  The  data,  therefore,  in  astronomy, 
are  as  certain  as  the  laws  themselves.  The  circumstances,  on  the  con- 
trary, which  influence  the  condition  and  progress  of  society,  are  in- 
numerable, and  perpetually  changing;  and  though  they  all  change  in 
obedience  to  causes,  and  therefore  to  laws,  the  multitude  of  the  causes 
is  so  great  as  to  defy  our  limited  powers  of  calculation.  Not  to  say 
that  £e  impossibility  of  applying  precise  numbers  to  facts  of  sudi  a 
description,  would  set  an  impassable  limit  to  the  possibility  of  calcu* 
lating  them  beforehand,  even  if  the  powers  of  tne  human  intellect 
were  otherwise  adequate  to  the  task. 

But,  as  we  before  remarked,  an  amount  of  knowledge  Q[nite  insuffi* 
dent  fi)r  prediction,  may  be  most  valuable  fat  guidance.  The  science 
of  society  would  have  attained  a  very  high  point  of  perfection,  if  it 
enabled  us,  in  any  given  condition  of  socitd  aflairs,  in  the  condition  for 
instance  of  Europe  or  any  European  country  at  the  present  time,  to 
understand  by  what  causes  it  had,  in  any  and  every  particular,  been 
made  what  it  was ;  whether  it  was  tending  to  any,  and  to  what, 
Vhanges ;  what  effects  each  feature  of  its  existing  state  was  likely  to 
produce  in  the  future ;  and  by  what  means  any  of  those  effects  might 
be  prevented,  modified,  or  accelerated,  or  a  different  class  of  effects 
superinduced.  There  is  nothing  chimerical  in  the  hope  that  general 
laws,  sufficient  to  enable  us  to  answer  these  various  questions  for  any 
country  or  time  with  the  individual  circumstances  of  which  we  are 
well  acquainted,  do  really  admit  of  being  ascertained ;  and  moreover, 
that  the  other  branches  of  human  knowledge,  which  this  undertaking 
presupposes,  are  so  far  advanced  that  the  time  is  ripe  fiyr  its  accom- 
plishment.   Such  is  the  object  of  the  Social  Science. 

That  the  nature  of  what  I  consider  the  true  method  of  the  science 
may  be  made  more  palpable,  by  first  showing  what  that  method  is  not; 
it  will  be  expedient  to  characterize  briefly  two  radical  misconceptions 
of  the  proper  mode  of  philosophizing  on  society  and  government,  one 
or  other  of  which  is,  either  explicitly  or  more  often  unconsciously, 
entertained  bv  almost  all  who  have  meditated  or  argued  respecting  the 
logic  of  politics  since  the  notion  of  treating  it  by  strict  roles,  and  on 
Baconian  principles,  has  been  current  among  the  more  advanced 
thinkers.  These  erroneous  methods,  if  the  word  method  can  be 
applied  to  erroneous  tendencies  arising  from  the  absence  of  any  sof^ 
ficiently  distinct  conception  of  method,  may  be  apdy  termed  the 
Expenmental,  or  Chemical,  mode  of  investigation,  and  the  Abstract, 
M  &eometric»l  mode.    We  shall  begin  widi  the  former. 
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CHAPTER  Vn. 
Twm  mnrwiriu  m  nmnmrAU  losrmo  w  im  «q«ial 


§  1.  Tus  Ifivsi  o(ib0  Tiheiaomen%>  ottodetj  ar^  and  can  be.  ooUiii^ 
btti  tb«  hw^  of  tbe  »ctiop»  •nd  pawiona  of  Iuiimo  beiogB  united  to- 
g9thar  in  tba  aodw)  M«l»«  Men,  howey9r,.in  a  auie  of  aodetjr,  m 
still  men ;  tWir  iMiUoiit  and  paamona  are  ohedient  to  Urn  laws  of  indi* 
Tidual  kpilOM  ivitttce.  Men  are  not,  when  farougibt  to|;eUier»  converted 
into  another  ](ii»d  of  aubatance,  with  different  propertiee ;  aa  hjdrogm 
^  oxygen  «re  WmceaX  fironi  water,  or  aa  hydrogen,  oxygon,  camn, 
and  aaoie,  lire  diffnrent  from  nervea,  laimctoi,  and  tendons.  Bunuin 
beings  in  society  have  no  properties  but  these  which  si]e  deriTed  from, 
end  may  be  resolved  into,  the  laws  of  die  nature  of  individual  man.  In 
sQsial  pbeeeeseM  the  Compoaition  of  Causes  is  the  eniversal  law. 

)^ow»  tbe  melhod  ofpbilosophisiBg  which  may  be  termed  cbemieal, 
overlooks  this  fact,  and  proceeds  as  if  the  neture  of  man  aa  an  indi- 
vMuud  iWNBe  not  ceacenied  at  all,  or  confiprned  in  a  very  inferAr  de- 
ffiee»  ie  tllO  operatioos  of  man  in  society.  AU  reasoning  in  politics  or 
fociiil  effaiiVt  grounded  upon  principles  of  human  nature^  ia  objected 
to  by  rsAsoners  oi  this  sort,  under  such  names  as  "  ebatract  theory/* 
For  govenaong  ibeir  opinions  apd  conduct,  they  profew  te  demand,  m 
•11  oases  without  eaMoptioo,  specific  experience. 

This  mode  of  thinking  is  not  only  general  with  practitiooeni  in 
political  and  with  that  ver^  numerous  cless  who  (on  esubject  which  ao 
one,  however  ignorsoti  thinks  himself  incompetent  to  discuss)  profen 
to  guide  theauelves  by  common  sense  rather  than  by  science;  but  is 
often  countenanced  by  persona  with  jp^ater  pretensions  to  instmctioQ; 
persons  who,  having  sufficient  acquamtance  with  books  and  with  tbe 
current  ideas  to  have  heard  that  Bacon  taught  men  to  follow  expe- 
rience, wA  to  ground  their  conduaions  upon  facta  instead  of  meta- 
physical dogmeSf  thii^  diet  by  treating  political  &cts  in  aa  directly 
experiment^  a  method  as  chemical  facts,  they  are  showing  themaelvea 
true  Baconians,  sjmI  proving  their  adversaries  to  be  mere  syllogicen 
and  sokoolmeB.    As»  however,  the  notion  of  the  applicability  of  experi- 
mental melhodt  to  political  pUloaopby  cannot  coexist  with  any  iiiet 
conception  of  these  methods  thems^ves,  the  kind  of  ai]|[uments  mMB 
ex(>enen0e  which  the  obemieel  theoxy  brings  forth  as  its  fruits  (and 
which  form  the  sti^i®*  ^  ^^  countiy  especially,  ofparliamentary  and 
hustings'  oraloiy)  are  siich  aa»  at  no  time  since  oacon,  would  have 
been  admitted  to  be  valid  in  diemistry  itself,  or  in  any  other  brancdb  ol 
experimentel  seieace.    Tboy  ve  such  aa  these  %  that  the  prohibition  of 
foreiaa  coeimoditles  must  conduce  to  national  wealth,  becanse  Sn^aod 
has  flourished  under  it,  or  because  countries  in  ^traeral  which  have 
adopted  it  have  fiouridied ;  thut  our  liiws,  or  our  iptemal  adminiatra- 
tiott,  or  our  consftitution»  ere  eiLsellent  fi>r  a  aimilqr  reaaoa ;  and  tbe 
eternal  arguments  ih>m  biatorical  examples,  from  Athens  cff  fiomc, 
from  the  fires  in  Smithfield,  or  the  Frencn  Revolution. 

I  will  not  waste  time  in  contending  against  modes  of  argumentation 
which  no  person,  with  the  smallest  ]>ractice  in  estimating  evidence, 
could  possibly  be  betrayed  into ;  which  draw  conclusions  of  general 
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SlicatioQ  frptn  a  aiogle  uattniiljted  ioaUnoe,  <}r  arbitrarily  refer  aa 
et  to  MNne  (Nue  amomg  its  antocedeiita»  without  any  pnicafls  of  eKiBi- 
nation  or  oonpariaoii  of  ioBtaiices.  It  is  a  rule  both  of j^istice  and  of  good 
sense  to  grapple  not  with  the  absurdest,  but  with  the  most  reasonable 
form  of  a  wrong  pinion.  Wa  shall  suppose  ottr  inquirer  aoqufunted 
Irith  the  true  oonditiona  of  eiqperimental  investigatioB,  and  competent  in 
point  of  aeqaicements  for  realising  them,  if  tfaev  can  be  realised  in  any 
case  of  the  iiind.  He  shaU  know  as  much  of  the  facts  of  history  as 
mere  erudition  can  teach*— -as  much  as  can  be  proted  by  testimony, 
without  the  assistaaoe  of  aM^  theory;  and  if  these  mere  fa^,  properly 
eollated,  can  iUfil  the  coooitiaas  of  a  real  induotion«  he  shall  be  quah- 
fied  for  the  task. 

Butf  dial  no  such  attempt  can  have  the  amallese  chance  of  auoeeaa, 
has  been  abnndantlv  riierwn  in  the  tenth  cha^pte^  of  the  Thitd  Bocrft.^ 
We  there  examined  whether  effeds  wfakh  depend  upon  a  complication 
of  causes,  can  be  aaade  the  subjects  of  a  true  induction  by  observation 
and  experiment;  and  ooncludedy  on  the  most  convincing  grounds,  that 
they  cannot.  Since,  of  all  effects,  none  depend  upon  so  great  a  com- 
plication of  causes  as  seoial  phenomena,  we  might  leave  our  case  to 
rest  in  safety  u{mb  that  previous  shewing.  But  a  Iggioal  principle,  as 
yet  so  little  ftmiHar  to  the  ordinary  run  of  thinkersi  requinis  to  be  in- 
sisted upon  oaore  than  once,  in  order  to  make  the  due  impression ;  and 
dm  present  bein^  the  caso  which  of  all  odmrs  exemplifies  it  the  moat 
strongly,  there  will  be  advantage  in  leetatiag  the  grounds  of  the  general 
maxim,  as  applied  to  the  specialities  of  the  class  of  inquiries  now  under 
eonsideratien. 

§  2.  The  iirat  difficulty  which  meeta  us  in  the  attempt  to  apply  ex- 
perimental methods  for  ascertaining  the  laws  of  social  phenomena,  is 
that  wo  are  without  the  means  of  inaking  artificial  experiments.  Even 
if  we  could  contiive  experiments  at  leisure,  and  try  diem  withont 
limit,  we  should  do  so  unaer  immense  disadvantages ;  both  fh)m  the  im- 
possibility of  ascertaining  and  taking  note  of  all  the  focts  of  each  case,* 
and  because  (thoee  &cts  beings  in  a  perpetual  state  of  change)  before 
sufficient  time  had  elapaed-  to  aaoertain  the  residt  of  the  experiment, 
aome  material  ciKumstances  would  always  have  ceased  to  he  the  aame. 
But  it  is  unnecessary  to  consider  die  logical  objections  tHiieh  would  exiit 
to  the  conclusiveness  of  our  experiments,  since  we  palpably  never 
have  die  power  of  trying  any.  We  ean  only  watch  those  which  nature 
produces,  or  those  which  are  produced  for  other  reasons.  We  cannot 
adapt  our  logical  means  to  our  wants,  by  varying  the  circnmstancea  as 
the  exigencies  of  elimination  may  require.  If  die  spontaneous  instances, 
formed  by  contemporary  events  and  by  die  successions  of  phenomena 
recorded  in  history,  alTord  a  auffioient  variation  of  clxx;iim8tances,  an 
induction  from  specific  expeitence  is  attainable ;  otherwise  not.  The 
question  to  be  resolved  is,  therefore^  whether  die  requisites  for  induc- 
tion respeedng  the  causes  of  polldeal  eflTeets  or  the  properdes  of 
political  agents,  are  to  be  met  with  in  history  t  inchiding  under  the 
term,  contemporary  histoir.  And  in  order  to  give  flxiw  to  our  con- 
ceptions, it  wiH-  be  advisable  to  suppose  diis  quesdon  asked  in  reference 
to  some  special  subject  of  poUdcal  inquiry  or  controvony ;  such  as  diat 
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gpreit  topic  of  debate  in  the  present  day,  the  operation  of  rofltrictive  and 

grohibitoiy  commercial  legulation  upon  national  wealth.  Let  this,  then, 
e  the  scientific  question  to  be  investigated  by  specific  experience. 

§  3.  In  order  to  apply  to  the  case  the  most  perfect  of  the  methods 
of  experimental  inquiry,  the  Method  of  Difierence,  we  require  to  find 
two  instances,  which  tally  in  every  particular  except  the  one  which  is 
the  subject  of  inquiry.  If  two  nations  can  be  found  which  are  alike  in 
all  natural  advantages  and  disadvantages ;  whose  people  resemble  eaoh 
other  in  every  quality,  physical  and  moral,  innate  and  acquired ;  whose 
habits,  usages,  opinions,  laws,  and  institutions  are  the  same  in  all  re- 
spects, except  that  one  of  them  has  a  more  protective  tariff,  or  in  other 
respects  interferes  more  with  the  fi«edom  of  industry ;  and  if  one  of 
theae  na^ns  is  found  to  be  rich,  and  the  other  poor,  or  one  richer 
than  the  other,  this  will  be  an  experimentum  erucu:  a  real  proof,  by 
experience,  which  of  the  two  systems  is  most  favorable  to  national 
rioies.  But  the  supposition  that  two  such  instances  can  be  met  with 
is  absurd  on  the  fiice  of  it.  Nor  is  such  a  concurrence  even  abstract- 
edly possible.  Two  nations  which  agreed  in  everything  except  their 
commercial  policy  would  agree  also  in  that.  Diflerences  ef  legislation 
are  not  inherent  and  ultimate  diversities ;  are  not  pioperties  of  Kinds. 
They  are  effects  of  preexisting  causes.  If  the  two  nations  differ  in 
this  portion  of  their  institutions,  it  is  from  some  difierence  in  their 
position,  and  thence  in  their  apparent  interests,  or  in  some  portion  or 
other  of  their  opinions,  habits,  and  tendencies ;  which  opens  a  view  of 
further  differences  without  any  assisnable  limit,  capable  of  operating 
on  their  industrial  prosperity,  as  weU  as  on  every  other  feature  of  their 
omdition,  in  more  ways  than  can  be  enumerated  or  imagined.  There 
is  thus  a  demonstrated  impossibility  of  obtaining,  in  the  inveatigations 
of  the  social  science,  the  conditions  required  for  the  most  conclusiva 
form  of  inquiry  by  specific  experience. 

In  the  absence  of  the  direct,  we  may  next  try,  as  in  other  cases,  the 
supplementary  resource,  called  in  a  fimner  place  the  Indirect  Method 
of  Difference:  which,  instead  of  two  instances  differing  in  nothing  bal 
the  presence  or  absence  of  a  given  circumstance,  compares  two  cUkua 
of  instances  respectively  agreeing  in  nothing  but  the  presence  of  a  cir- 
cumstance on  the  one  side  and  its  absence  on  the  other.  To  chooae 
the  most  advantag^us  case  conceivable  (a  case  &r  too  advantaffeoua 
to  be  ever  obtained),  suppose  that  we  compare  one  nation  which  has  a 
restrictive  policy,  with  two  or  more  nations  agreeing  in  nothing  but  ia 
permitting  fiwe  trade.  We  need  not  now  suppose  that  either  of  these 
nations  agrees  with  the  first  in  all  its  circumstanoes ;  one  may  agree 
with  it  in  some  of  its  circumstances,  and  another  in  the  remainder. 
And  it  may  be  argued,  that  if  these  nations  remain  po(^:er  than 
the  restrictive  nation,  it  cannot  be  for  want  either  of  the  first  or  of  the 
second  set  of  circumstances,  but  it  must  be  for  want  of  the  protecting 
system.  If  (we  might  say)  the  restrictive  nation  had  prospered  from 
the  one  set  of  causes,  the  first  of  the  free-trade  nations  would  have 
prospered  equally;  if  by  reason  of  the  other,  the  second  would :  but 
neither  has:  therefore  the  prosperity  was  owing  to  the  restrictiona. 
This  will  be  allowed  to  be  a  very  favorable  specimen  of  an  argument 
from  specific  experience  in  politics,  and  if  this  be  inconclusive,  it  would 
not  be  easy  to  find  another  preferable  ^  it. 
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Yet,  that  it  is  inconcluflive,  scarcely  requireB  to  be  pointed  out.  Why 
must  the  prosperous  nation  hare  prospered  finom  one  cause  exclusirely  t 
National  prosperity  is  always  the  collective  result  of  a  multitude  of 
favorable  circumstances :  and  of  thes^,  the  restrictive  nation  may  ^nite 
a  greater  number  than  either  of  the  others,  although  it  may  have  all  of 
those  circumstances  in  common  widi  either  one  or  the  other  of  them. 
Its  prosperity  may  be  partlv  owing  to  circumstances  common  to  it 
with  one  of  those  nations,  and  partly  with  the  other,  while  they,  having 
each  of  them  only  half  the  number  of  favorable  circumstances,  have 
remained  inferior.-  So  that  the  closest  imitation  which  can  be  made,  in 
the  social  science,  of  a  genuine  induction  from  direct  experience,  gives 
but  a  specious  semblance  of  conclusiveness,  without  any  real  value 

§  4.  The  Method  of  Difference  in  either  of  its  forms  being  thus 
completely  out  of  the  question,  there  remains  the  Method  of  Agree- 
ment. But  we  are  alreadv  aware  of  how  little  value  this  method  is, 
in  cases  admitting  Plurahty  of  Causes :  and  social  phenomena  are 
those  in  which  the  plurality  prevails  in  the  utmost  possible  extent 

Suppose  that  the  observer  makes  the  luckiest  hit  which  could  be 
given  him  by  any  conceivable  combination  of  chances  :  that  he  finds 
two  nations  which  agree  in  no  circumstance  whatever,  except  in  having 
a  restrictive  syti(fim,  and  in  being  prosperous;  or  a  number  of  nations, 
all  prosperous,  which  have  no  antecedent  circumstances  common  to 
them  all  but  that  of  having  a  restrictive  policy.  It  is  unnecessary  to  go 
into  the  consideration  of  the  impossibility  of  ascertaining  from  history, 
or  even  from  contemporary  observation,  that  such  is  reallv  the  fact ; 
that  the  nations  agree  in  no  other  circumstance  capable  of  mfiuencing 
the  case.  Let  us  suppose  this  impossibility  vanqubhed,  and  the  fact 
ascertained  that  they  agpreed  only  m  a  restrictive  system  as  an  antece- 
dent, and  industrial  prosperity  as  a  consequent.  What  degree  of  pre- 
sumption  does  this  raise,  that  the  restrictive  system  caus^  the  pros- 
perity 1  One  so  trifling  as  to  be  equivalent  to  none  at  all.  That  some 
one  antecedent  is  the  cause  of  a  given  effect,  because  all  other  antece- 
dents havo  been  found  capable  of  being  eliminated,  is  a  just  inference, 
only  if  the  effect  can  have  but  one  cause.  If  it  admits  of  several,  no- 
thing is  more  natural  than  that  each  of  these  should  separately  admit  of 
being  eliminated.  Now,  in  the  case  of  political  phenomena,  the  suppo- 
sition of  unity  of  cause  is  not  only  wide  of  the  truth,  but  at  an  immeas- 
urable distance  from  it.  The  causes  of  every  social  phenomenon  which 
we  are  particularly  interested  abou^,  security,  wealth,  freedom,  good 
government,  public  virtue,  public  intelligence,  or  their  opposites,  are 
infinitely  numeix>us  :  especially  the  external  or  remote  causes,  which 
alone  are,  for  the  most  part,  accessible  to  direct  observation.  No  one 
cause  suffices  of  itself  to  produce  any  one  of  these  phenomena;  while 
there  are  countless  causes  which  have  some  influence  over  them,  and 
may  cooperate  either  in  their  production  or  in  their  prevention.  From 
the  mere  fact,  therefore,  of  our  having  been  Me^  to  eliminate  some 
circumstances,  we  can  by  no  means  infer  that  this  circumstance  was  not 
instrumental  to  the  effect  even  in  the  very  instances  from  which  we 
have  eliminated  it.  We  may  conclude  that  the  effect  is  sometimes 
produced  without  it;  but  not  diat,  when  present,  it  does  not  contribute 
Its  part 

Similar  objections  will  be  found  to  apply  to  the  Method  of  Concoro- 
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itant  VariatiaQt.  If  the  c«iie»  which  aet  u^oh  iho  attte  <tf  ai^  sodetj 
prodaced  e£bclB  dUfaring  from  oae  naother  in  kind ;  if  wealth  depe&daa 
upon  oae  cau«e»  peace  u^oa  aoother,  a  tlurd  nade  a  peo^  viitiioosy  a 
fourth  intelligent ;  we  nught,  though  unable  to  sever  the  cauBce  Beam 
one  another,  refer  to  each  of  them  chat  pn^erty  of  the  efiect  which 
waxed  as  it  waxed,  and  which  waned  aa  it  waned.  But  every  attribute 
of  the  aociiU  body  ia  influenced  by  innunierable  cauaea;  and  such  ia  the 
mutual  action  of  the  coexisting  elemenls  of  society,  that  whatever 
affects  any  one  of  the  ssore  importaat  of  theoi,  will  by  that  alone,  if  it 
does  not  aiect  the  others  direticly,  affect  them  todireetly.  The  ^eeta, 
therefore,  of  d^Bbrent  agents  not  being  diffarent  in  quality,  while  the 

auantity  c^each  is  the  mixed  result  of  all  the  agents,  the  venations  of 
le  aggregate  cannot  bear  any  uniform  proportion  to  those  of  any  one 
of  its  component  paits. 

§  5.  There  remains  the  Method  of  Hesidaes;  whidb  i^pears,  on  the 
first  view,  less  forrign  to  this  kind  of  inquiry  then  the  three  othor  meth- 
ods, because  it  only  requires  diat  we  should  aocumtely  note  the  citcuii^ 
stances  of  some  oae  country,  or  stale  of  society*  Making  allowance, 
thereupon,  for  the  effect  of  aU  causes  whoae  tendencies  are  known,  the 
residue  which  those  causes  are  inadequate  to  explain  may  plausibly  be 
imputed  to  the  remainder  of  the  ciroimistances  whi^  are  known  to 
have  existed  in  the  ease.  Something  similar  to  this  is  the  method 
which  Coleridge*  describes  hknself  as  having  followed  in  his  political 
essays  in  the  Morning  Pott.  **  Qn  every  great  occurrence  I  endeav- 
ored to  discovm*  fai  past  history  the  event  mat  most  nearly  resembled 
IL  I  procured,  wherever  it  was  possible,  the  contemporary  historiana, 
memorialists,  and  pampldeteers.  Then  ftirly  subtracting  me  points  of 
difference  A-om  those  of  likeness,  as  the  balance  &vQred  the  fonner  or 
the  latter,  I  oonjectinred  that  the  result  would  be  the  same  or  different 
As  for  instance  m  the  series  of  essays  entitled  '  A  comparison  of  Franee 
under  Napoleon  with  Eome  under  the  first  Caesars,'  ftfid  in  those  which 
£>Uow^d,  '  on  the  probable  final  restoration  of  the  Bourbons.'  The 
same  plan  I  pursued  at  the  oommenoement  of  the  Spanish  Revolution, 
and  with  the  same  success,  taking  the  war  of  the  United  Provinces 
with  Philip  II.  as  the  groundwork  of  the  conmarisoo." .  In  this  inquiry 
Coleridge  no  doubt  enmloyed  the  Method  of  Residues ;  for,  in  "  sub- 
tracting the  points  of  oifferenoe  finm  those  of  likeness,"  he  doubtless 
weighed,  and  did  not  content  himself  with  numbering  them :  be  doubt- 
less took  those  points  of  agreement  only,  which  mi^  be  known  fixxa 
their  own  nature  to  be  caf«ble  of  inflneneinr  the  effect,  and,  allowing 
fiir  that  influence,  concluded  that  the  remainder  of  the  remilt  would  be 
referable  to  the  points  of  difierenee* 

Whatever  may  be  the  efficacy  of  this  method,  it  is,  as  we  long  a^ 
remarked,  not  a  method  of  pure  observation  and  experiment ;  it  con- 
cludes, not  from  a  comparison  of  instances,  but  firom  the  comparison 
of  an  instance  with  iha  result  of  a  previous  deduction.  Applied  to  sc^ 
fual  phenomena,  it  presuppoaes  that  the  causes  from  which  pert  of  the 
effect  proceeded  are  alresuly  known ;  and  as  we  have  shown  that  theee 
cannot  have  been  known  by  4^cdfic  experience,  they  must  have  been 
learned  by  deduction  fixHn  tfae.pcinciples  of  human  nature ;  .experience 
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bemg  edledin  only  w  aiuppleinentaryre9oan:ey  to  dfllenoiiifl  the  caoatf 
which  prodaced  an  imexplidned  residue.  But  if  the  principleA  of  bu- 
«ian  nature  may  be  had  recoume  to  for  the  euBtabUnhxaent  of  Aome  po- 
litical trutfasi  they  may  for  aU.  Jf  it  be  admisaible  to  aay,  England 
must  have  prospered  by  reason  of  her  prohHMtory  svstem,  because 
after  allowing  tor  all  the  other  tendencies  w&ich  have  been  operating* 
there  is  a  portion  of  prosperity  atill  to  be  accounted  for ;  it  must  bo 
admissible  to  go  to  the  same  source  for  the  effect  of  the  prohiUtoxy 
system,  and  examine  what  account  the  laws  of  human  motives  and  ac* 
tions  wiQ  enable  us  to  give  of  iu  tendencies.  Nor,  in  fiict^  will  tha 
experimental  argument  amoimt  to  aoything,  except  in  verification  of  a 
conclusion  drawn  from  those  geaeral  laws*  For  we  may  subtract  the 
eSect  of  one,  two,  three,  or  four  causes,  but  we  shall  never  succeed  in 
subtracting  the  effect  of  all  causes  excepC  one;  while  it  would  be  a 
curious  instance  of  the  dangers  of  too  much  caution,  if,  to  avoid 
depending  on  d  priori  reasoning  concerning  die  effect  of  a  single 
cause,  we  should  oblige  ourselves  to  depend  upon  as  many  separate 
h  priori  reasonings  as  there  are  causes  operatmg  concurrently  with 
that  Darticuiar  cause  in  some  given  instance* 

We  have  now  sufficiently  characterized  the  absurd  misconception 
pf  the  mode  of  investigation  proper  to  political  phenomena,  which  I 
have  termed  the  Chemical  Method.  So  len^ened  a  disouasion  would 
not  have  been  necessary,  if  the  claim  to  decide  authoritadvelv  on  polit- 
ical doctrines  were  confined  to  persons  who  had  competently  studied 
any  one  of  the  higher  departments  of  physical  science.  But  since  tfao 
generality  of  those  who  reason  on  political  subjects,  satisfactorily  to 
Qiemselves  and  to  a  more  or  lets  numerous  body  of  admirexs,  know 
nothing  whatever  of  the  methods  of  physical  investigation  beyond  a 
few  precepts  which  they  continue  to  parrot  after  Bacon,  being  entirely 
unaware  that  Bacon^s  conception  ot  scientific  inquiry  has  done  its 
work,  and  that  science  baa  now  advanced  into  a  higher  stage ;  there 
are  probably  many  to  whom  such  remarks  as  the  foregoing  may  still 
be  useful  Ju  an  age  in  which  chemistry  itself,  when  attempting  to 
deal  with  the  more  complex  chemical  sequences,  those  of  the  animel 
or  even  the  vegetable  organism,  has  found  it  necessary  to  become,  and 
has  succeeded  in  becoming,  a  Deductive  Science — it  is  not  to  be  ap- 
prehended that  any  person  of  scientific  habits,  who  has  kept  pace  with 
the  general  progress  of  the  knowledge  of  nature,  can  be  in  danger  of 
applying  the  methods  of  elementaiy  chemistry  to  explore  the  sequencer 
or  the  most  complex  ord^r  of  phenomena  in  existence. 


CHAPTER  Vin. 
or  Ttm  ocDMffnuoAi^  or  Avnaor  mnoo. 

§  1.  Tna  misconception  discussed  in  the  preceding  chapter  is,  as  Wo 
said,  chiefly  committed  by  persons  not  much  accustomea  to  sdendfic 
investigation :  practitioners  in  politics,  who  rather  employ  the  common- 
places of  philosophy  to  justify  their  practice,  than  seek  to  guide  their 
practice  by  any  pnilosophic  news;  or  imperfectly  educated  men,  who. 
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in  ignorance  of  tbe  carefiil  selection  and  elaborate  comparison  of 
instances  required  for  the  fonnation  of  a  sound  theory,  attempt  to 
found  one  upon  a  few  coincidences  which  they  have  casually  noticed* 

The  erroneous  method  of  which  we  are  now  to  treat  is,  on  the  con- 
trary, peculiar  to  thinking  and  studious  minds.  It  never  could  have 
sujg^gested  itself  but  to  persons  of  some  familiarity  with  the  nature  of 
scientific  research ;  who — being  aware  of  the  impossibility  of  establish- 
ii^gt  l>y  pasual  observation  or  direct  experimentation,  a  true  theory  of 
sequences  so  complex  as  are  those  of  the  social  phenomena — have 
recourse  to  the  simpler  laws  which  are  immediately  operative  in  those 
phenomena,  and  which  are  no  other  than  the  laws  of  die  nature  of  the 
numan  beings  therein  concerned.  These  thinkers  perceive  (what  the 
partisans  of  the  chemical  or  experimental  theory  do  not)  that  the  phi- 
losophy of  society  is  a  deductive  science.  But,  from  an  insufficient 
consideration  of  the  specific  nature  of  the  subject  matter — and  often 
because  (their  own  scientific  education  having  stopped  short  in  too 
early  a  stag^)  geometry  stands  in  their  minds  as  Uie  type  of  all  deductive 
science ;  it  is  to  geometry,  rather  than  to  astronomy  and  natural  phi- 
losophy, that  they  unconsciously  assimilate  the  deductive  science  oC 
society. 

Among  the  differences  between  geometry  (a  science  of  coexistent 
fiicts,  altogether  independent  of  the  laws  of  the  succession  of  phe- 
nomena) and  those  physical  Sciences  of  Causation  which  have  been 
rendered  deductive,  the  following  is  one  of  the  most  conspicuous: 
That  geometry  affords  no  room  for  what  so  constantly  occurs  in  me- 
chanics and  its  applications,  the  case  of  conflicting  forces;  of  causes 
which  counteract  or  modify  one  another.  In  mechanics  we  condnuaDy 
find  two  or  more  moving  forces  producing,  not  motion,  but  rest ;  or 
motion  in  a  different  direction  from  that  which  would  have  been  pro- 
duced by  either  of  the  generating  forces.  It  is  true  that  the  effect  of 
the  joint  forces  b  the  same  when  they  act  simultaneously,  as  if  they  had 
act^  one  after  another,  or  by  turns;  and  it  is  in  this  that  the  difference 
between  mechanical  and  chemical  laws  consists.  But  still  tbe  effects, 
whether  produced  by  successive  or  by  simultaneous  action,  do,  wholly 
or  in  part,  cancel  one  another:  what  the  one  force  does,  the  other, 
partly  or  altogether,  undoes.  There  is  no  similar  state  of  things  in 
geometry.  The  result  which  follows  from  one  geometrical  principle 
has  nothing  that  contradicts  the  result  which  follows  firom  another. 
What  is  proved  true  from  one  geometrical  theorem,  what  would  be 
true  if  no  other  geometrical  principles  existed,  cannot  be  altered  and 
made  no  longer  true  by  reason  of  some  other  principle.  What  is  once 
proved  true  must  be  true  in  all  cases,  whatever  supposition  may  be 
made  in  regard  to  any  other  matter. 

Now  a  conception,  similar  to  this  last,  would  appear  to  have  been 
formed  of  the  social  science,  in  the  minds  of  the  earlier  of  those  viiio 
have  attemptcMl  to  cultivate  it  by  a  deductive  method.  Mechanics 
would  be  a  science  very  similar  to  geometry,  if  every  motion  resulted 
firom  one  force  alone,  and  not  from  a  conflict  of  forces.  In  the 
geometrical  theory  of  society,  it  seems  to  be  supposed  that  this  is 
really  the  case  with  the  social  phenomena;  ^nd  tnat  each  of  them 
results  always  firom  only  one  rorce,  one  single  property  of  humaa 
nature. 

~>oint  which  we  have  now  reached,  it  cannot  be  necessary  to 
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^ay  anything  either  in  proof  or  in  illustration  of  the  assertion  that  such 
is  not  the  true  character  of  the  social  phenomena.  There  is  not, 
<  among  these  most  complex  and  (for  that  reason)  most  modifiable  of 
all  phenomena,  any  one  oyer  which  innumerable  forces  do  not  exeit^ise 
influence ;  which  does  not  depend  upop.  a  conjunction  of  very  many 
Clauses.  We  have  not,  therefore,  to  prove  the  notion  in  question  to  be 
an  error,  but  to  prove  that  the  error  has  been  committed ;  that  so  mis- 
taken a  conception  of  the  mode  in  which  the  phenomena  of.  society 
are  produced,  has  actually  been  entertained. 

§  2.  One  numerous  division  of  the  leasoners  who  have  treated  social 
fiicts  according  to  geometrical  methods,  not  admitting  of  any  modifica- 
tion of  one  law  by  another,  must  for  the  present  be  left  out  of  consider- 
ation :  because  in  them  l^is  error  is  complicated  with,  and  is  the  effect 
of,  another  fiindamental  misconception,  ot  which  we  have  already  takeii 
some  notice,  and  which  will  be  treated  of  more  fully  before  we  con- 
clude. I  speak  of  those  who  deduce  political  conclusions  not  from 
laws  of  nature,  not  firom  sequences  of  phenomena,  real  or  imaginary, 
but  from  unbending  practical  maxims,  ^uch,  for  example,  are  all 
who  found  their  theories  of  politics  upon  what  is  called  abstract  right, 
that  is  to  say,  upon  imiversal  precepts ;  a  pretension  of  which  we  have 
already  noticed  the  chimerical  nature.  Such,  in  like  manner,  are  those 
who  make  the  assumption  of  a  social  contract,  or  any  other  kind  of 
original  oblivion,  and  apply  it  to  particular  cases  by  mere  interpre- 
tation. But  in  this  the  fundamental  error  is  the  attempt  to  treat  an  art 
like  a  science,  and  to  have  a  deductive  art ;  the  irrationality  of  which 
will  be  shown  in  a  future  chapter.  It  will  be  proper  to  take  our  ex- 
emplification of  the  geometrical  theory  from  tnose  thinkers  who  have 
avoided  this  additional  error,  and  who  entertain,  so  fiur,  a  juster  idea 
of  the  nature  of  political  inquiry, 

We  may  cite,  in  the  first  instance,  those  who  assume,  as  the  princi* 

Sle  of  their  political  philosophy,  that  government  is  founded  on  fear ; 
lat  the  dread  of  each  other  is  the  one  motive  by  which  human  beinsa 
were  originally  brought  into  a  state  of  society,  and  are  still  held  in  lU 
Some  01  the  earlier  scientific  inquirers  into  politics,  in  particular 
Hobbes,  assumed  this  proposition,  not  by  implication,  but  avowedly, 
as  the  foundation  of  their  doctrine,  and  attempted  to  build  a  comjplete 
philosophy  of  politics  thereupon.  It  is  true  that  Hobbes  (who  as  so 
much  the  most  considerable  of  these,  that  we  need  not  particularly  ad- 
vert to  any  of  the  rest)  did  not  find  this  one  maxim  sufficient  lo  carry 
him  through  the  whole  of  his  subject,  but  was  obliged  to  eke  it  out  by 
the  double  sophism  of  an  original  contract.  I  call  this  a  double 
sophism ;  first,  as  passine  off  a  fiction  for  a  fact,  and  secondly,  as  as- 
suming a  practical  principle,  or  precept,  as  the  basis  of  a  theory ; 
which  is  a  petitio  principii^  since  (as  we  noticed  in  treating  of  tmit 
Fallacy)  every  rule  of  conduct,  even  though  it  be  so  binding  a  one  aa 
the  observance  of  a  promise,  must  rest  its  own  foundations  upon  the 
theory  of  the  subject,  and  the  theoiy,  therefore,  cannot  rest  upon  it 

§  3.  Passing  over  less  important  instances,  I  shall  come  at  once  to 
the  most  remarkable  example  afforded  by  our  own  times  of  the 
geometrical  method  in  politics ;  emanating  from  persons  who  were 
well  aware  of  the  distinction  between  Science  ana  Art ;  who  knew 
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laws  of  BatiiJte,  aad  dial  the  latter,  not  the  fbrmer,  n  the  legittmate  field 
for  tlie  spfplieaCiett  of  the  deductive  nfethod.  I  aflude  to  the  intoiieBt- 
phUosophy  of  the  Beucham  sehooL 

The  puDfeniiid  and  oari^fiial  thtalbefa  ttbo  ate^  comitioiily^  khowh  undef 
^0  descfiptioA,  fbunded  their  general  theoiy  of  government  upon  one 
eenprehensifv^  yvemag,  namely,  that  men'a  actioUB  are  ahvaya  deter- 
mined by  their  mtereits.  There  is  an  ambigniq^  hi  tlaa  last  exp|reff- 
sion ;  for,  aa  the  same  philoBophen,  eroedal^  ^ntham-,  eystematied- 
ly  gave  the  name  of  an  interest  to  anything  which  a  person  likes,  the 
pfoposicioB  may  be  nnderscood  to  mean  cndf  diis,  that  men's  actioDB 
we  alwaya  determined  hr  Aeh-  wishes,  ni  this  sense,  however,  it 
w^Mtld  not  bear  ovt  any  of  the  consequences  which  these  phflosophen 
dfew  from  it:  and  the  wotrt,  therefore,  in  their  polfticaf  reasonings; 
nuBt  be  nnderstood  to  mean  (which  is  also  the  explanation  they  them- 
selves, on  such  occasiona,  gave  of  it)  what  is  commonly  tiermed  prf- 
vace,  or  werldlr,  interest. 

Taking  the  dottiine,  then,  in  ifiis sensei. an  objectionpreBenca itself 
fir  limine  whid^  might  be  deemed  a  fittai  one,  namely,  tnat  so  sweep- 
ing^ a  proposition  is  fkr  from  being  ontvetaaHy  true.  Men  ai%  not 
governed  in  all  their  actions  by  their  worldly  imeiesta.  This,  how- 
ever, is  by  no  means  so  conchisive  an  objection  as  it  at  firftt  ai>pearB ; 
because  in  politics  we  are  fibr  the  most  rrart  concerned  with  tne  con- 
duct not  of  mdividual  men,  bat  eiAer  of  a  series  of  men  (as  a  succes- 
sion of  kmgs),  or  a  body  or  mass  of  men,  as  a  nation,  an  aristocracy, 
or  a  representative  assembly.  And  whatever  is  true  of  a  large  majori- 
ty of  mankind,  may,  without  much  error^  be  taken  for  true  of  any  suc- 
cession of  persons,  considered  as  a  whole,  or  of  any  collection  of  per- 
sons in  which  the  act  of  the  majority  becomes  the  act  of  die  whole 
body.  Although,^-  therefore,  the  riidxnn  is  sometimes  expressed  in  a 
manner  unnecessarily  paradoxical,  the«conseauences  drawn  from  it  will 
hold  equally  good  if  the  assertion  be  limilea  as  foUows-^Any  succe»> 
skm  of  men,  or  the  majority  of  any  body  of  men,  will  be  governed  in 
the  bulk  of  their  conduct  by  their  personal  interests.  We  loe  bound 
to  rilow  to  this  school  of  philosophers  the  benefit  of  this  more  radonal 
statement  of  their  ftmdamenlal  maxim,  which  moreover  is  in  strict^cen- 
fermity  to  the  explanations  which,  when  considered  to  be  called  for^ 
Save  been  given  oy  themselveB, 

The  theory  goes  on  fo  infer,  correctly  enough,  tbat  if  the  acdons  of 
mankind  are  determined  in  the  main  by  their  selfish  interests,  the  only 
nrlers  who  witt'  govern  according  to  the  interest  of  the  governed,  ars 
tAose  whose  selfish  iaterests  are  m  accordance  witji  it.  And.to  this  is 
added  a  third  proposition,  namely,  that  no  rulers  have  their  selfish 
tmerest  identical  with  that  of  the  governed,  unless  it  be  rendered  so 
by  accotmtability;  that  is,,  by  dependence  upon  the  will  of  the  govenedi 
fn  other  words  (and  as  the  result  of  the  whole},  that  the  desire  of  retain- 
ing or  the  fear  of  losing  their  power,  and  whatever  is  thereon  oonsequent, 
is  the  sole  motive  which  can  be  relied  on  for  producing,  on  the  part 
of  rulers,  a  course  of  conduct  in  accordance  with  the  general  interest 

We  have  thus  a  fundamental  theorem  of  political  science,  consisting 
of  three  syllogisms,  and  depending  chiefly  upon  two  ^neral  premiflaea, 
ficr  each  of  wmch  a  certain  effect  is  considered  as  determined  only  bj 
dhe  cause,  not  by'  a  concurrence  of  causes.    In  the  one,  it  is  assumed 
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diat  fti0  ai^ons  of  atefagemlen  are  ^termined  solely  by  self-intefesC; 
at  the  otller,  that  the  seme  of  ideiiti^|r'  of  interest  with  the  governed, 
m  produced  aad  prodttctble  by  no  other  cause  than  responsibility. 

Nei^r  of  these  propositions  is  by  any  means  tnie;  the  last  is  ex- 
trsmely  i?i4ae  of  the  tnth. 

It  is  not  true  that  the  i^stions  even  of  arerage  nders  are  wholly,  or 
anything  approaching  to  wholly,  cEetermined  ur  dieir  personal  interest, 
or  eren  by  their  own  opinion  of  their  personal  interest. '  I  do  not  speak 
of  the  innuence  of  a  sense  of  dutr,  or  feelings  of  philanthropy,  mo- 
tives- never  to  be  erchtsively  reliea  on,  although  (except  in  countries 
ev  during  periods  of  great  moral  debasement)  mey  influence  almost  all 
mlera  in  some  degree,  and  some  rulers  in  a  very  great  degree.  But  I 
insist  only  upon  what  is  true  of  all  rulers,  viz.,  Uiat  the  character  and 
eeurse  of  their  actions  is  fargely  influenced  fhidependently  of  personal 
Calculation)  by  the  habitnaf  sentiments  and  feelings,  the  general  modes 
of  thinking  and  acting;  which  prevail'  throughout  the  community  of 
vrhicfa  they  are  mcrmbere ;  as  well  as  by  the  feelings,  habits,  and  modes 
ef  thought  which  characterize  the  particular  class  in  that  community 
10  vrhich  they  themsefres  belonr.  And  no  one  will  understand  or  be 
able  to  deeif^ier  their  system  of  conduct,  who  does  not  take  aH  these 
ftnigs  hite  acooont.  Tney  are  dso  much  influenced  by  the  maxims  wad 
traditions  which  have*  descended  to  them  from  other  rulers,  their  pred- 
ecessors; and  which  have  been  known  to  maintain,  durino;  long  pe- 
riods, a  Buccessfiil  struggle  in  a  direction  contrary  to  the  private 
ifldterests  of  the  rulen  for  &e  thne  beinflp  I  put  aside  the  influence  of 
ether  less  general  causes.  Although,  tfrerefore,  the  private  interest  of 
die  rulors  or  of  the  ruling  dass  is  a  very  powerful  force,  constantly  in 
action,  and  exercising'  the  most  important  influence  upon  their  con- 
duct; there  is  also,  in  what  they  do,  a  large  portion  which  diat  private 
interest  by  no  means  affords  a  sufiicient  explanation,  of:  and  even  the 
particulars  whidi  constitute  the  goodness  or  bsbdness  of  their  govern- 
ment, are  in  some,  and  no  sman  degree,  influenced  by  those  among 
the  circumstances  acting  upon  them,  which  cannot,  with  any  propriety, 
be  included  in  the  term  sdf-interest 

Tnmihg  now  to  the  other  proposition,  that  responsibility  to  the  gov- 
erned is  the  only  cause  capaole  of  producing  in  the  rulers  a  sense  of 
identity  of  interest  with  the  community;  this  is  still  less  admissible  ae 
an  universal  truth,  than  even  the  former.  We  are  not  speaking,  of 
perfect  identity  of  interest,  which  iis  an  impracticable  chimera;  which^ 
most  assuredly,  responsibUity  to  the  people  does  not  give.  We  speak 
of  identity  in  essentials ;  and  the  essentials  are  different  at  different 
places  and  times.  There  are  a  large  number  of  cases  in  whicb  those 
things  which  it  is  most  for  the  interest  of  the  people  that  their  ruliav 
should  do,  are  also  those  which  he  is.  prompted  to  do  by  his  strongest 
personal  interest,  the  consoiidtitioa  of  his  power.  The  suppression^ 
ror  instance,  of  anarchy  and  resistance  to  law — the  complete  establish* 
ment  of  the  authority  of  the  central  government,  in  a  state  of  socie^ 
like  that  of  Europe  in  the  middl^B  ages-«-is  the  strongest  interest  ofth« 
people,  and  also  of  the  rulers,  simp^  because  they  are  the  rulers;,  and 
responsibility  on  their  part  souTd'  not  strengthen,  though  in  many  ooib> 
eetvable  ways'  it  might  weaken,  the  motives  prompting  them*  to  pursoa 
dkis  object.  During  the  greater  part  of  the  reign  of  Queen  Elizabeth, 
end  of  many  other  monarchs  who  might  be  named,  the  sense  of  idion- 
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tit  J  of  interest  between  the  soyereign  and  the  majority  of  the  people 
was  probably  stronger  than  it  usually  is  in  responsible  gOTemments ; 
everything  that  the  people  had  most  at  heart,  the  monarch  had  at  heait 
too.  Had  Peter  the  Great,  or  the  rugged  savages  whom  he  began  to 
civilize,  the  truest  inclination  towards  the  things  which  were  for  the 
real  interest  of  those  savages  ] 

I  am  not  here  attempting  to  establish  a  theory  of  government,  and 
am  not  called  upon  to  determine  the  proportional  weight  which  ought 
to  be  given  to  the  circumstances  which  this  school  of  geomelxical  poli- 
ticians left  out  of  their  system,  and  those  which  they  took  into  it.  I 
am  only  concerned  to  show  that  their  method  was  unscientific ;  not  to 
measure  the  amount  of  error  which  may  have  affected  their  practical 
conclusions. 

It  is  but  justice  to  them,  however,  to  remark,  that  their  mistake  was 
not  so  much  one  of  substance  as  of  form ;  and  consisted  in  presenting 
in  a  systematic  shape,  and  as  the  scientific  treatment  of  a  great  philo- 
sophical question,  what  should  have  passed  for  that  which  it  reaSy 
was,  the  mere  polemics  of  the  day.  Although  the  actions  of  rulers  vre 
by  no  means  wholly,  determined  by  their  selfish  interests,  it  is  as  a 
security  against  those  selfish  interests  that  constitutional  checks  are 
required ;  and  for  that  purpose  such  checks,  in  England,  and  in  many 
other  countries,  can  in  no  manner  be  dispensed  with.  It  is  true,  more- 
over, that  in  the  particular  stage  of  civiUzation  through  which  Europe 
is  now  passing,  either  express  or  virtual  responsibility  to  the  governed 
is  the  only  means  practically  available  to  create  a  feehng  of  identity  of 
interest,  in  the  cases,  and  on  the  points,  where  that  feeling  does  not 
sufficiently  exist.  To  all  this,  and  to  the  arguments  whi^  may  be 
founded  upon  it  in  favor  of  measures  for  the  correction  of  our  repre- 
sentative system,  I  have  nothing  to  object ;  but  I  confess  my  regret, 
that  the  small  though  highly  important  portion  of  the  philosophy  of 
government,  which  vna  wanted  tor  the  immediate  purpose  of  serving 
the  cause  of  parliamentary  reform,  should  have  been  held  foith  by  phi- 
losophers of  such  eminence  as  a  complete  theory. 

It  is  not  to  be  imagined  possible,  nor  is  it  true  in  point  of  fact,  that 
these  philosophers  regarded  the  few  premisses  of  their  theory  as  in- 
cluding all  that  is  required  for  explaining  social  phenomena,  or  for 
determining  the  choice  of  forms  of  government  and  measures  of  legis- 
lation and  administration.  They  were  too  highly  instructed,  of  too 
comprehensive  intellect,  and  some  of  them  of  too  sober  and  practical 
a  character,  for  such  an  error.  They  would  have  applied  and  did 
apply  their  principles  with  innumerable  allowances,  ^ut  it  is  not 
allowances  that  are  wanted.  There  is  little  chance  of  making  due 
amends  in  the  superstructure  of  a  theory  for  the  want  of  sufficient 
breadth  in  its  foundations.  It  is  unphilosophical  to  construct  a  science 
out  of  a  few  of  the  agencies  by  which  the  phenomena  are  determined, 
and  leave  the  rest  to  the  routine  of  practice  or  the  sagacity  of  conjec- 
ture. We  either  ought  not  to  pretend  to  scientific  forms,  or  we  ought 
to  study  all  the  determining  agencies  equally,  and  endeavor,  so  far  as 
it  can  be  done,  to  include  all  of  them  withhi  the  pale  of  the  science ; 
else  we  shall  infallibly  bestow  a  disproportionate  attention  upon  those 
which  our  theory  takes  into  account,  while  we  mis-estimate  the  rest, 
and  probably  underrate  their  importance.  That  the  deductions  ^ould 
be  from  the  whole  and  not  from  a  part  only  of  the  laws  of  nature  that 
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pre  <;onc0Tiied,  would  be  desirable  eyen  if  tbese  onutted  were  so  insig- 
aificnDt  in  comparison  with  the  others,  that  they  mig^t,  for  most  pur- 
poses and  on  most  occasions,  be  left  out  of  the  acconnt.  But  this  is 
rar  indeed  from  being  true  in  the  social  science.  The  phenomena  of 
society  do  not  depend,  in  essentiaki  upon  any  one  agency  or  law  cif 
human  nature,  with  only  inconsiderable  modifications  from  others. 
The  whole  of  the  laws  of  human  nature-  influence  those  phenomena, 
and  there  is  not  <Hie  which  influences  them  in  a  small  degree.  There 
b  not  one,  the  removal  or  any  great  alteration  of  which  would  not 
nuiteirially  afiect  the  whole  aspect  of  society,  and  change  more  or  less 
most  of  the  principal  sequences  of  the  social  phenomena* 
.  The  theory  which  has  been  the  subject  of  these  remaiks  is,  in  this 
country  at  least,  the  principal  contemporary  exam}^  of  what  I  have 
styled  the  geometricai  method  of  philosophizing  in  the  social  science; 
and  our  examination  of  it  has,  for  this  reason,  been  more  detailed  than 
might  otherwise  have  been  deemed  necessary  is  a  work  like  the 
ptesent.  liaving'now  sufficiently  iUustrated  the  two  erroneous  methods, 
we  shall  pass  without  fiuther  prelimtaary  to  the  true  method ;  Uut 
which  proceeds  (confonnably  to  the  praoti^ 'of  the  higher  branches 
of  physical  science)  deductivelv  indeed,  but  by  deduction  from  many, 
not  from  one  or  a  very  few,  original  pieniisses ;  conmdering  each  effect 
as  (what  it  really  is)  an  aggregate  vesak  of  many  causes,  operating 
sometimes  through  die  same,  sometimes  through  different  mental  agen- 
cies, or  laws  of  hmnan  natuie. 


CHAPTEH  IX. 

OF  THB  PHYSICAL,  Oft  COIVCRETB  SEDUCFIVE,  HETBOn. 

§  1.  Afteb  what  h»  besasaid  to  illustrate  the  nature  of  the  inquiry 
into  the  social  phenomeva,  ^6  general  character  of  the  method  prc^ 
per  to  that  inquiry  is  snffciently  evident,  and  needs  only  to  be  recap* 
itolated,  not  proved.'  However  complex  the  phenomena,  all  their 
aequences  uia  ooexvtsn^es  result  from  the  laws  of  ttie  separate  ele- 
ments. The  effect  .whrch  is  produced,  in  social  phenomena,  by  any 
eomplex  set  of  drcumstanoes,  amounts  precisely  to  the  sum  of  the 
effects  of  the  circumstances  taken  singly :  and  the  complexity  does  not 
arise  from  the  number  of  the  laws  themselves,  which  is  not  remarkably 
ffteat ;  but  film  the  extraordinary  number  and  variety  of  the  data  or 
elements*-*^  the  agents  which,  in  obedience  to  that  small  number  of 
laws,  eodperate  towards  the  effect.  The  Social  Science,  therefore, 
(v^hith  I  shall  henceforth,  with  M.  Comte,  designate  by  the  more  com- 
pact tenti  Sociology,)  is  a  deductive  science;  not,  indeed,  after  the 
model  of  geometry,  but  after  that  of  the  higher  physical  sciences.  It 
HifefB  the  law  of  each  efiect  from  the  laws  of  causation  upon  which 
d»t  eflbct  depends ;  not,  however,  from  the  law  merely  of  one  cause, 
aa  in  the  geometrical  method ;  but  by  considering  all  the  causes  which 
^oaixmcdy  influence  the  effect,  and  compounding  their  laws  with  one 
another.  Its  method,  in  short,  is  the  Concrete  Deductive  Method : 
tliat  of  which  astronomy  furnishes  the  moA  pexfect,  natu^  philosophy 
4B 
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a  aomewluit  lem  perfect  ezampie,  and  the  wuplo^ment  of  wludi,  widk 
tbe  adaptadoiiB  and  precaiifion*  leqnirod  bj  tbe  rabject,  is  begmning 
to  regenerate  phynoloffj. 

Nor  does  it  admit  ofdoulyt,  that  similar  adaptations  and  preeantionB 
are  indispensable  in  sociology.  In  applying,  to  that  most  complex  of 
all  studies,  what  is  demonstrably  the  sole  method  capable  of  throwing 
the  light  of  sdence  even  apon  phenomena  of  a  fer  inferior  degree  of 
complication,  we  ought  to  be  aware  that  the  same  soperior  complexity 
which  renders  the  instroment  of  Deduction  more  necessary,  renders 
it  also  more  precarious ;  and  we  must  be  prepared  to  meet,  by  appro- 
priate contriyances,  this  increase  of  difficulty. 

The  actions  and  feehngs  of  human  beings  in  the  social  state,  are,  no 
doubt,  entirely  governed  by  psychological  and  edioiogical  laws :  what- 
ever influence  any  cause  exercises  upon  the  social  phenomena,  it  exer- 
cises through  those  laws.  Supposing,  therefore,  the  laws  of  human 
actions  and  feelinn  to  be  sufficiently  known,  there  is  no  extraordi- 
nary difficulty  in  determiiiiiig  from  those  laws,  the  nature  of  the  social 
effects  which  any  given  cause  tends  to  produce.  But  when  the  ques- 
tion is  that  of  compounding  several  tendencies  together,  and  com- 
puting the  aggregate  resuk  of  many  coexistent  causes ;  and  especially 
when,  by  attempdng  to  predict  what  wiU  actually  occur  in  a  given 
case,  we  incur  tne  obligation  of  estimating  and  compounding  together 
the  influences  of  all  the  causes  which  happen  to  exist  in  that  case ;  we 
attempt  a  task,  to  proceed  far  in  which,  certainly  surpasses  the  com- 
pass  of  the  human  faculties. 

If  all  the  resources  of  science  are  not  suffident  to  enable  us  to  calcu- 
late a  priori,  with  complete  precision,  the  mutual  action  of  three 
bodies  gravitating  towards  one  another ;  it  may  be  judged  with  what 
prospects  of  success  we  should  endeavor,  from  the  laws  of  human  na- 
ture only,  to  calculate  the  resuk  of  the  confficting  tendencies  which 
are  acting  in  a  thousand  different  directions  and  promoting  a  thousand 
different  changes  at  a  given  instant  in  a  given  society :  although  we 
misht  and  ought  to  be  able,  froin  the  laws  of  human  nature,  to  distin- 
guish correctly  enough  the  tendencies  themselves,  so  far  as  they  de* 
pend  on  causes  accessible  to  our  observation  •  and  to  determine  the 
direction  which  each  of  them,  if  acting  alone,  would  impress  upon 
society,  as  well  as,  in  a  general  way  at  least,  to  pronounce  that  some 
nf  these  tendencies  are  more  powerful  than  others. 

But,  without  dissembling  the  necessary  imperfecdons  of  the  d  primi 
method  when  applied  to  such  a  subject,  neither  ought  we,  on  the  odier 
hand,  to  exagserate  them.  The  same  objections  which  apply  to  the 
Method  of  Deduction  in  this  its  most  difficult  empkmnent,  apply  to  it, 
as  we  formerly  showed,*  in  its  easiest ;  and  would  even^ere  have 
been  insuperable  if  there  had  not  existed,  as  was  then  fully  explained, 
an  impropriate  remedy.  This  remedy  consists  in  the  process  which, 
under  the  name  of  Verification,  we  have  characterized  as  the  third 
essential  constituent  part  of  the  Deductive  Method ;  that  of  collating 
the  conclusions  of  the  ratiocination  either  with  the  concrete  phenom- 
ena themselves^  or,  when  such  are  obtainable,  with  their  empirical 
laws.  The  qrround  of  confidence  in  any  concrete  deductive  acience  is 
Hot  the  d  prtori  reasoning,  but  the  consilience  betweeaits  resuka  and 


PHTMOAL  MBTHOiD.  .58S 

those  of  obserratioti  ^  poUeriori.  Either  of  theie  prooeases  when  di- 
iKorced  from  the  other  diminishes  in  value  as  the  subject  increases  in 
complication,  and  this  in  so  r^id  a  ratio  as  soon  to  become  entirely 
woruiless ;  but  the  reliance  to  be  placed  in  the  concurrence  of  the  two 
sorts  of  evidence,  not  only  does  not  diminish  in  anything  like  the  same 
proportion,  but  is  not  necessarily  much  diminished  at  alL  Nothing 
more  results  than  a  disturbance  in  the  order  of  precedency  of  the  two 
processes,  sometimes  amounting  to  its  actual  inversion :  insomuch  that 
mstead  of  deducing  our  conclusions  by  reasoning,  and  verifying  them 
by  observation,  we  in  some  cases  beein  by  obtaining  them  conjectu- 
rally  from  specific  experience,  and  afterwards  connect  them  vnth  the 
principles  or  humttn  nature  by  a  priori  reasonings,  which  reasonings 
are  thus  a  real  Verification. 

The  greatest  living  authority  on  scientific  methods  in  general,  and 
the  only  philosopher  who,  with  a  competent  knowledge  of  those 
methods,  has  attempted  to  characterize  the  Method  o£  Sociology,  M. 
C(Knte,  considers  this  inverse  order  as  inseparably  inherent  in  the 
nature  of  sociological  speculation.  He  looks  npoa  the  social  science 
as  essentially  consisting  of  generalizations  fiixnn  histoiy,  verified,  not 
originally  suggested,  by  deduction  fi:t>m  the  laws  of  human  nature. 
Such  an  opinion,  from  such  a  thinker,  deserves  the  most  serious  con- 
sideration ;  but  though  I  shall  presently  endeavor  to  show  the  emi- 
nent importance  of  the  truth  which  it  contains,  I  cannot  but  think  that 
this  truth  is  enunciated  in  too  unlimited  a  manner,  and  that  there  is 
considerable  scope  in  sociological  inquiry  for  the  direct,  as  well  as  fin* 
the  inverse.  Deductive  Mediod. 

It  will,  in  fact,  be  shown  in  the  next  chapter,  that  diere  is  a  kind  of 
sociological  inquiries  to  which,  fix>m  their  prodigious  complication,  the 
method  of  direct  deduction  is  altogether  inapplicable,  while  by  a  happy 
compensation  it  is  nrecisely  in  these  cases  that  we  are  able  to  obtain 
the  best  empirical  laws:  to  these  inquiries,  therefore,  the  Inverse 
Method  is  exclusively  adapted.  But  there  are  also,  as  will  presently 
appear,  other  cases  in  which  it  is  impossible  to  obtain  from  wect  ob- 
servation anything  worthy  the  name  of  an  empirical  law ;  and  it  for- 
tunately happei^  that  these  are  the  very  cases  in  which  the  Direct 
Method  is  least  afiected  bv  the  objection  which  undoubtedly  must  al- 
ways affect  it  in  a  certain  degree. 

We  shall  begin,  then,  by  looking  at  Sociology  as  a  science  of  direct 
Deduction,  and  considering  what  can  be  accomplished  in  it,  and  under 
what  limitations,  by  that  mode  of  investig^ion.  We  shall,  then,  in  a 
separate  chapter,  examine  and  endeavor  to  characterize  the  inverse 
process. 

§  2.  It  is,  in  the  first  place,  distinctly  apparent  that  Sociology,  con- 
sidered as  a  system  of  deductions  a  priort^  cannot  be  a  science  of  pos- 
itive predictions,  but  only  of  tendencies.  We  may  be  able  to  con- 
clude, firom  the  laws  of  human  nature  applied  to  the  circumstances  of 
a  given  state  of  society,  that  a  particular  cause  will  operate  in  a  cer- 
tain maimer  unless  counteracted ;  but  we  can  never  be  assured  to 
what  extent  or  amount  it  wiU  so  operate,  or  affirm  with  certainty  that 
it  will  not  be  counteracted ;  because  we  can  seldom  know,  even  ap- 
proximatively,  all  the  agencies  which  may  coexist  with  it,  and  still  less 
cakolate  the  collective  veault  of  so  many  combined  elements.    The 
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mwM'k,  liowowTy  imut  bore  be  once  idovb  lepeatedy  unt  knowlDdge 
ittsufficient  for  predicdoiL  may  be  moot  Talusble  for  goidanee.  It  if 
not  necBMQiy  for  tbe  wise  canduct  of  the  affaizs  of  society,  no  mote 
then  of  anv  man's  prnrate  concerns,  that  yre  should  be  able  to  focesee 
in&Uibly  m  resolts  of  what  we  do.  We  must  seek  our  objects  by 
means  which  may  perhaps  be  defeated,  and  take  precautions  against 
dangero  which  possinly  may  never  be  realiaed«  The  aim  of  practical 
politics  is  to  surronnd  the  society  which  is  under  our  superintendence 
irith  the  greatest  posmble  number  of  circumstances  of  which  tbe  ten 
dencies  are  benencial,  and  to  remor?e  or  counteract,  as  far  as  practi- 
cable, diose  of  which  the  tendencies  are  injurious.  A  knowledge  of 
the  tendencies  only,  though  without  the  power  of  accurately  piedusting 
their  conjunct  result,  gives  us  to  a  certain  extent  diis  power. 

It  would,  howeyer,  be  an  error  to  suppose  that  even  with  respect  to 
tendencies,  we  could  arrive  in  this  manner  at  any  great  number  of  pnyp- 
esitiotts  whaeh  wiU  be  true  in  all  societies  without  exception.     Sueh  a 
•uppositiott  vrould  be  inconsistent  with  the  eminently  modifiable  nature 
of  the  sociai  phenomena,  and  the  multitude  and  variety,  of  the  divum- 
atances  by  which  they  axe  modified;  circumstances  never  the  same,  or 
even  neaarly  the  same,  in  two  different  societies,  or  in  two  different 
periods  of  the  same  society.    This  would  not  be  so  serious  an  obstacle 
if^  thouffh  the  causes  acting  upon  society  in  general  are  numerous, 
those  vrhich  influence  any  one  leatnrB  of  society  were  limited  in  num- 
ber; for  we  tnightthen  insulate  any  paiticular  social  phenomenon,  and 
investigate  its  laws  without  disturbance  ^m  the  rest.     But  the  truth 
is  the  very  opposite  of  this.    Whatever  affetts^  in  an  appreciable  degree, 
any  Oiie  element  of  the  sodal  state,  affects  through  it  all  the  other  ele- 
ments.   The  mode  of  production  of  all  social  pbooomena  is  one  great 
case  of  Intermixture  of  Laws.    We  can  never  either  understand  in 
theory  or  command  in  practice  the  condition  of  a  society  in  any  one 
feBspeot,  without  taking  into  consideration  its  condition  in  all  other 
respects.    There  is  no  social  phenomenon  which  is  not  more  or  leai 
influenced  by  every  other  part  of  the  condition  of  the  same  society, 
and  therefore  by  every  cause  which  is  influencing  any  other  of  the 
contemporaneous  social  phenomena.     There  is,  in  shozt,  a  eomtemnu 
(to  borrow  an  expression  fix>m  physioloffy)  similar  to  that  existing- 
among  the  various  organs  and  fiinctions  of  the  physical  flame  of  man 
and  tbe  more  perfect  animals ;  and  constituting  one  of  the  many  anal> 
egies  which  have  rendered  universal  such  expressions  as  the  "  bo^ 
politic  "  and  **  body  natural."    It  follows  from  this  totumsut^  chat  unless 
cjtwo  societies  could  be  alike  in  all  the  circumstances  which  surround 
and  influence  them  (which  would  imply  their  being  alike  in  their  pre- 
vious history),  no  portion  whatever  of  their  phenomena  will,  unless  by 
aecideat,  precisely  correspond ;  no  one  cause  will  produce  exactly^  the 
same  effect  in  both.    Every  cause,  as  its  effect  spreads  through  society, 
comes  somewhere  in  contact  with  different  sets  of  agencies,  and  thua  has 
its  effects  on  some  of  the  social  phenomena  differendy  modified ;  and 
these  differences,  by  their  reaction,  produce  a  difference  even  in  those  of 
the  effects  ijrhich  would  otherwise  have  been  the  same.    We  can  never, 
therefore,  affiim  with  certainty  that  a  cause  which  has  a  parti<sular  tna-' 
dency  in  one  people  or  in  one.  age  will  have  exactly  the  same  tendency 
in  another,  without  referrii^  back  to  our  premisses,  and  perSonaxag 
.  over  ^gain  for  the  second  age  or  nation,  that  analysis  of  ike  whole  ^f 
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it»  iafl^Qciog  otrcuiQBtaacds  which  we  had  already  perfermed  for  the' 
CcBl,  TIqo  dddiictive  ae  ence  of  society  does  not  lay  down'  a  theorem, 
^aaezting  iii»  an  universal  manner  the.  elect  of  any  cause ;  but  rather 
teaches  us  how  to  frame  the  pn^>er  theorem  for  the  civcumstances  of 
any  g^ven,  caAe*  It  does  not  give  us  the  laws  of  society  in  general,  but 
the  meanft  of  determining  the  phenomena  of  any  given  soci^  from  the 
particular  elements  or  data  of  that  sooie^. 

AH  the  ge^orai  propositiona  of  the  decUickive  science  are  therefor^, 
in  the  strictest  aenfl^;  of  dici  word,  hypothetical  They  are  grounded 
on  some  suppoaitilioiis  sot  of  drcumstancea,  and  declare  how  some 
given  causal  wUl  operate  in  those  circumstances,  supposing  that  no 
others  are  combined  with,  them*  If  the  set  of  circumstances  supposed 
has  been  takon  from  tbpse  of  any  existing  society,  the  ccmclusionB 
will  be  true  of  that  society,  provided,  alid  in  asfiuras,  theeffiact  of  those 
circumstances  shall  not  be  modified  by  others  which  have  not  been 
taken  into  the  account.  If  we  desire  a  nearer  approach  to  concrete 
truth,  we  can  only  aim  at  it  by  tal^ng)  or  endeavoritig  to  take,  a  greater 
number  of  iqdividuali^in^  circumstances  into  the  conumtation. 

Conside^ngy  however,  m  how  accelerating  a  ratio  the  uncertainty  of 
our  conclusions  increases,  aa  we  atten^t  to  take  the  effect  of  a  mater 
number  of  concurrent^  causes  into  our  calculations ;  the  hypouetical 
combinatioas  of  circorastanceB  upon  which  we  construct  the  general 
dieorems  of  the  science,  cannot  be  made  very  complex,  vrithout  so 
rapidly  accumulating  a  liability  to  errov  as  must  soon  deprive  our  con- 
clusions of  all  value.  This  mode  of  inquiry,  considered  as  a  means  of 
obtaining  general  propositions,  must  therefore,  on,  pain  of  entire  fri- 
volity, be  limited  to  those  claBses  of  social  ftc(8  whichi  though  influenced 
like  the  rest  by  all  socioloflical  agents,  are  under  the  iiimiidiate  influ-' 
encot  principally  at  leaat,  ^  a  £ow  on^. 

§  3.  Notwithstanding  the  universal  cansentus  of  the  social  phenomena, 
whereby  nothing  whicn  takes  pl«ce  in  any  part  of  th^  operations  of 
socie^  is  without  its  share  of  influence  on  every  other  part ;  and  not- 
withstanding the  paramount  ascendency  which  the  general  state  of 
civilisation  «nd  social  progress  in  any  given  society  must  hence  exercise 
over  all  the  partial  and  subordinate  phenomena ;  it  is  not  the  less  true 
that  di&rent  species  of  social  facts  are  in  the  main  dependent,  imme- 
diately and  in  tne  first  resort,  upon  different  kinds  of  causee ;  and  there- 
fore not  only  may  with  advantage,  but  must,  be  studied  apart :  just  as 
in  the  natural  body  we  study  separately  the  pbysiok>gy  and  pedology 
of  each  of  the  principal  organs  and  tissues,  although  every  one  in  acted 
upon  by  the  state  ot  all  the  others ;  and  although  the  peculie^r  consti*- 
tution  and  general  state  of  health  of  the  or^^anism  codper^tes  vrith  and 
often  preponderates  over  the  local  causes,  m  determining  the  s^e  of 
any  particular  orffan. 

On  these  comsiderations  is  grounded  the  existence  q{  ^i^tinct  and 
separate,  though  not  independent,  branches  or  depaxtra^nta  of  socio^ 
logical  speculation. 

There  is,  for  example,  one  large  class  of  social  phenomena,  in  which 
the  immediiatelv  determining  causes  are  principally  those  which  act 
through  t}ie  desire  of  wealth;  and  ia  which  the  psychological  law  main* 
Ty  concerned  is  the  familiar  one,  that  a  greater  gain  is  preferred  to  a 
•mailer.    I  mean,  of  course,  that  portion  of  the  phenomena  of  society 
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which  eibanate  firom  the  indiutrial,  or  prodacdva,  operations  of  msn- 
kiod  ;  and  from  those  of  their  acts  through  wfaidi  the  distrihntion  ol 
the  products  of  those  industrial  operations  takes  place,  in  so  far  as  not 
effected  hy  force,  or  modified  hy  ▼olnntaiy  gift.  By  reasoning  firom 
that  one  law  of  human  nature,  and  from  the  principal  outward  circum- 
stances (whether  universal  or  confined  to  particular  states  of  society) 
which  operate  upon  the  human  mind  through  that  law,  we  may  he 
enabled  to  explam  and  predict  this  portion  of  the  phenomena  of  soci- 
ety, so  far  as  uey  depend  upon  that  class  of  circumstances  only ;  over- 
looking the  influence  of  any  other  of  the  circumstances  of  society;  and 
therefore  neither  tracing  back  the  circumstances  which  we  do  take  into 
account,  to  their  possible  oriffin  in  some  other  facts  in  the  social  state, 
nor  making  allowance  for  tne  manner  in  which  any  of  those  other 
otrcumstances  may  interfere  with,  and  counteract  or  modify,  the  eflfect 
of  the  former.  A  science  is  thus  constructed,  which  has  received  the 
name  of  Political  Economy. 

The  motive  which  suggests  the  separation  of  this  portion  of  the 
social  phenomena  from  the  rest,  and  the  creation  of  a  mstinct  science 
relating  to  them,  is— -that  they  do  mainly  depend,  at  least  in  the  first 
resort,  upon  one  class  of  circumstances  only ;  and  that  even  when 
other  circumstances  interfere,  the  ascertainment  of  the  efiect  due  to 
the  one  class  of  circumstances  alone,  is  a  sufliciently  intricate  and 
difficult  business  to  make  it  expedient  to  perform  it  once  for  all,  and 
then  allow  for  the  effect  of  the  modifying  circumstances ;  especially  as 
certain  fixed  combinations  of  the  former  are  apt  to  recur  often,  in  con- 
junction with  ever-varying  circumstances  of  the  latter  class. 

Political  Economy,  as  I  have  said  on  another  occasion,  concerns 
itself  only  w^  "such  of  the  phenomena  of  the  social  state  as  take 
place  in  consequence  of  the  pursuit  of  wealth.  It  makes  entire  abstra^ 
don  of  every  other  human  passion  or  motive ;  except  those  which  may 
be  regarded  as  perpetually  antagonizing  principles  to  the  desire  of 
wealth,  namely,  aversion  to  labor,  and  desire  of  the  present  enjoyment 
of  costly  indulgences.  These  it  takes,  to  a  certain  extent,  into  its  cal- 
culations, because  these  do  not  merely,  Hke  our  other  desires,  occa- 
sionally conflict  with  the  pursuit  of  wealth,  but  accompany  it  always 
as  a  dra^  or  impediment,  and  are  therefore  inseparably  mixed  up  in 
the  consideration  of  it.  Political  Economy  considers  mankind  as  oc- 
cupied solely  in  acquiring  and  consuming  wealth ;  and  aims  at  showing 
what  is  the  course  of  action  into  which  mankind,  living  in  a  state  ci 
society,  would  be  impeUed,  if  that  motive,  except  in  the  degree  in 
which  it  is  checked  by  the  two  perpetual  counter-motives  above  ad- 
verted to,  were  absolute  ruler  of  all  their  actions.  Under  the  influence 
of  this  desire,  it  shows  mankind  accumulating  wealth,  and  employing 
that  wealth  in  the  production  of  other  wealth ;  sanctioning  by  mutual 
agreement  the  institution  of  property ;  establishing  laws  to  present 
individuals  from  encroaching  upon  the  property  of  others  by  force  or 
fiBud ;  adopting  various  contrivances  for  increasing  the  productiveness 
of  their  labor ;  settling  the  division  of  the  produce  by  agreement,  under 
the  influence  of  competition  (competition  itself  being  governed  by  cer- 
tain laws,  which  laws  are  therefore  the  ultimate  regulators  of  the 
division  of  the  produce) ;  and  employing  certain  expedients  (as  money, 
credit,  &c.)  to  facilitate  *the  distribution.     AH  these  operations,  though 

ny  of  them  are  really  the  result  of  a  plurality  of  motives,  are  con- 
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sidered  by  political  ecooomy  as  flowing  solely  from  the  desiie  of  wealdu 
The  science  then  proceeds  to  investigate  the  laws  which  govern  these 
several  operations,  under  the  Supposition  that  man  is  a  being  who  is 
determined,  by  the  necessity  of  nis  nature,  to  prefer  a  greater  portion 
of  wealth  to  a  smaller,  in  sJl  cases,  without  any  other  exception  than 
that  constituted  by  the  two  counter-idotives  already  specified.  Not 
that  any  political  economist  was  ever  so  absurd  as  to  suppose  that 
mankind  are  really  thus  constituted,  but  because  this  is  the  mode  in 
which  science  must  necessarily  proceed.  When  an  effect  depends 
upon  a  concurrence  of  causes,  these  causes  must  be  studied  one  at  a 
time,  and  their  laws  separateljr  investigated,  if  we  wish,  through  the 
causes,  to  obtain  the  power  of  either  predicting  or  controlling  the 
efiect ;  since  the  law  of  the  effect  is  compounded  of  the  laws  of  all 
the  causes  which  determine  it  The  law  of  the  centripetal  and  that  of 
the  tangential  force  must  have  been  known,  before  the  motions  of  the 
earth  and  planets  could  be  explained,  or  many  of  them  predicted. 
The  same  is  the  case  with  the  conduct  of  man  in  society.  In  order  to 
judge  how  he  will  act  under  the  variety  of  desires  and  aversions  which 
are  concurrently  operating  upon  him,  we  must  know  how  he  would  act 
under  the  exclusive  influence  of  each  one  in  particular.  There  Is, 
peibaps,  no  action  of  a  man's  life  in  which  he  is  neither  under  the 
mmiediate  nor  under  the  remote  influence  of  any  impulse  but  the  mere 
desire  of  wealth.  There  are  many  parts  of  human  conduct  of  which 
wealth  is  not  even  the  principal  object,  and  to  these  political  economy 
does  not  pretend  that  its  conclusions  are  applicable.  But  there  are 
also  certam  departments  of  human  aflairs,  in  which  the  acquisition  of 
wealUi  is  the  main  and  acknowledged  end.  It  is  only  of  these  diat 
political  economy  takes  notice.  The  manner  in  which  it  necessarily 
proceeds  is  that  of  treatine  the  main  and  acknowledged  end  as  if  it 
were  the  sole  end ;  whicm,  of  all  hypotheses  equally  simple,  is  the 
nearest  to  the  truth.  The  political  economist  inquires,  what  are  the 
actions  which  would  be  produced  by  this  desire,  if  within  the  depart^ 
ments  in  question  it  were  unimpeded  by  any  other.  In  this  way  a 
nearer  approximation  is  obtained  than  would  otherwise  be  practicable 
to  the  real  order  of  human  affairs  in  those  departments.  This  approxi- 
mation has  then  to  be  corrected  by  making  proper  allowance  for  the 
effects  of  any  impulses  of  a  different  description,  which  can  be  shown 
to  interfere  with  the  result  in  any  particular  case.  Only  in  a  few  of 
the  most  striking  cases  (such  as  the  important  one  of  the  principle  of 
population)  are  these  corrections  interpolated  into  the  expositions  of 
political  economy  itself;  the  strictness  of  puraly  scientific  arrangement 
oeing  thereby  somewhat  departed  firom,  for  the  sake  of  practical  utility. 
3o  far  as  it  is  known,  or  may  be  presumed,  that,  the  conduct  of  man- 
kind ill  the  pursuit  of  weallb  is  under  the  collateral  influence  of  any 
other  of  the  properties  of  our  nature,  than  the  desire  of  obtaining  the 
greatest  quantity  of  wealth  with  the  least  labor  and  self-denial,  the 
conclusions  of  political  economy  will  so  far  fail  of  being  applicable  to 
die  explanation  or  prediction  of  real  events,  until  they  are  modified  by 
a  correct  allowance  for  the  degree  of  influence  exercised  by  the  other 
cause." 

When  M.  Gomte  (for  of  the  objections  raised  by  inferior  thinkers  it 
is  unnecessary  here  to  take  account)  pronounces  the  attempt  to  treat 
political  economy,  even  provisionally,  as  a  science  apart,  to  be  a  mis- 
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miyrebemkin  of  the  ncignriliB  melliod  proper  to  Socaelogj ;  I 
but  diink  that  he  has  overlooked  the  eactentiTO  end  in^MHtant  pncticai 
guidance  which  may  be  derived,  in  any  given,  state  of  Boaalj^  from 
general  propoaitiona  such  aa  those  above  indicated;  even  though  die 
modifying  infloence  of  the  miscellaneoua  cauaaa  which  the  theoiy  does 
not  take  into  account,  as  well  aa  the  effect  of  the  general  socaai  changea 
in  progress,  be  provisionally  overlooked.  Aad  althou|^  it  has  been 
a  very  common  error  of  political  economiflta  to  draw  oondnuoBa 
from  the  elements  o£  one  state  of  society,  and  appty  thaes  to  other 
states  in  which  many  of  the  elements  are  net  tlm  same;  it  is  even 
then  not  difficult,  by  tracing  back  the  demenslratiaBa,  and  intso- 
dttcing  the  new  premiaies  in  tibeir  proper  places,  to  make  the  same 
general  courae  of  argumeat  which  serve  for  the  one  case,  serve  fiw 
the  otfaera  toow 

For  example,  it  has  been  greatly  the  custom  of  English  political 

eoonomistB  to  discuss  the  natinal  laws  of  the  distrtbutioii  of  ^e  pro* 

duee  of  industry,  on  a  supposition  which  is  scarcely  realised  anywhere 

out  of  England  and  Scotland,  namely,  that  the  produce  ia  '*riiared 

among  three  classes,  altogether  distinct  from  one  another,  laboreni^ 

capitalists,  and  landlords ;  and  that  all  these  sre  free  agents,  permilted 

in  law  and  in  fret  to  set  upon  their  labor,  their  capital,  and  meir  land, 

whatever  price  they  are  able  to  get  lor  it.     The  eonelusiona  of  the 

science,  being  all  adapted  to  a  society  thus  conslituted,  require  to  be 

revised  whenever  they  are  applied  to  any  other.     Tbev  are  iaappHc^ 

ble  where  the  only  capitalists  ara  the  lauiidlords,  and  the  kbocers  are 

their  property,  as  in  slave  countries.     They  are  inapplicable  where 

the  univtrsal  landlord  is  the  state,  as  in  India..    They  are  inuiplicabb 

where  the  agricultural  laborer  is  generally  the  owner  both  of  the  land 

itsdf  and  of  the  capital,  as  in  France,  or  of  the  capital  only,  m  in 

Ireland"    But  although  it  aaay  often  be  very  justly  objected  to  ths 

existii^  race  of  political  eoonomista  "that  they  attempt  to  construct  a 

permanent  frbric  out  of  transitory  materi;^;  that  tii^  take  Unr  graittBd 

the  imiqutafaility  of  azrangemeats  of  society,  many  of  which  are  ia 

their  nature  fluctuating  or  progressive,  and  enundato  vrith  aa  httlo 

qualification  as  if  they  were  univenal  and  absolute  Imthsy  propositieM 

which  are  perhaps  amilicable  to  no  state  of  sooie^  except  the  particular 

one  in  vHuch  the  writer  happened  to  live ;"  this  does  net  take  away 

the  value  of  the  propositicms,  conrndered  with  reference  to  the  state  m 

society  Srom  which  tney  were  drawn.    And  even  as  applicable  to  other 

states  of  society,  "  it  must  not  be  supposed  that  the  science  is  so  incom- 

nlete  and  unaadsfactory  as  this  might  seem  to  prove.     Though  many  of 

Its  donclttsions  are  only  locally  true,  its  method  of  investigadon  is  appli* 

cable  universally;  ana  as  be  who  has  solved  a. certain  number  of  alge* 

braic  equations,  can  without  difficulty  solve  all  others  of  the  same  kind, 

BO  he  who  knows  the  political  economy  of  England,  or  even  of  York* 

shire,  knovrs  that  of  all  nations,  actual  or  possible,  juovided  he  have 

good  sense  enough  not  to  expect  the  same  conclusion  to  issue  &om 

vanfine  premisses.'*    Whoever  is  thoroughly  master  of  the  laws  which, 

under  uee  competition,  determine  the  rent,  profits,  and  vrages,  received 

by  landlords,  capitalists,  and  laborers  in  a  state  of  society  in  which 

the  three  classes  are  completely  separate,  will  have  ne  difficulty  in 

determining  the  very  difierent  laws  which  reaulate  the  distribution 

of  the  pHMuce  among  the  clsases  interested  m  it»  in  any  of  tht 
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itaiieB  of  colthratioa  and  landed  property  aet  finth  in-  die  fepegcipg 


§  4.  I  would  not  here  undertake  to  decide  wliat  other  hypothedeal 
or  abstract  scienees,  similar  to  Pohtical  Economy,  may  admit  of  being 
carved  out  of  the  genend  body  of  the  social  science ;  what  other  por- 
tions of  the  social  phenomena  are  in  a  sufficiendy  close  and  complete 
dependence,  in  the  first  resort,  upon  a  peculiar  class  of  causes,  to  make 
it  convenient  to  create  a  preliminary  science  of  those  causes ;  post* 
pomag  the  consideration  of  the  causes  which  act  through  diem,  or  in 
concurrence  with  then,  to  a  later  period  of  the  inquiry.  There  is 
however  among  diese  separate  departments  one  which  cannot  be 
passed  over  in  silence,  being  of  a  moi«  comprehensive  and  command* 
mg  character  than  any  of  the  other  branches  into  vMeh  the  social 
soience  may  admit  of  being  divided.  Like  theni,  it  is  directly  con- 
versant with  the  causes  of  only  one  class  of  social  hietB,  but.  a  class 
wl»eh  exercises,  immediately  or  remotely,  a  paramount  influence  over 
the  rest.  I  allude  to  ^at  may  be  termed  ^ofitioal  E&ology,  or  the 
Science  of  the  causes  which  determine  the  type  of  character  belonging 
to  a  people  or  to  an  age.  Of  all  die  subordinate  branches  of  the  social 
soience,  this  is  the  most  completely  in  its  infancy.  The  causes  of 
nadonal  character  are  scarcely  at  all  itoderstood,  and  the  eifect  of 
instittttions  or  social  arrangements  upon  nadonal  character  is  generally 
dsat  portion  of  their  effects  which  i^  least  attended  to,  and  least  com- 
prehended. Nor  is  this  wonderfhl,  when  we  consider  the  infant  state 
ef  the  Science  of  Ethology  itself,  from  whence  the  laws  must  be  drawn 
of  which  the  truths  of  polidcal  ethology  are  but  results  and  exemplifi- 
cadons. 

Yet,  to  whoever  well  considers  the  matter,  it  must  appear  that  the 
laws  of  nadonal  character  are  by  far  the  most  important  class  of  socio^ 
logical  laws.  In  the  first  phice,  the  character  which  is  formed  by  any 
state  of  social  circumstances  is  in  itself  the  most  interesting  phe- 
nomenon which  that  state  of  society  can  possibly  present  Secondly^ 
it  is  also  a  fact  which  enters  largely  into  tne  proaucdon  of  all  the  odier 
phenomena.  And  above  all,  the  character,  that  is,  die  opinions,  feel- 
ings, and  habits,  of  the  people,  though  gready  the  results  of  the  state 
ei  society  whidh  preceaes  them,  are  also  greatly  the  causes  of  the 
state  of  society  which  follows  them ;  and  are  the  power  by  which  aO 
diose  of  the  circumstances  of  society  which  are  ardficial,  laws  and 
onstoms  fiyr  instance,  are  altosetfaer  moulded :  customs  evidently,  laws 
no  less  really,  either  by  the  direct  influence  of  public  sendment  upon 
die  ruKng  powers,  or  by  die  effect  which  the  state  of  nadonal  opinion 
and  feeling  has  in  determining  the  form  of  government  and  shaping  the 
character  of  die  govemorB. 

As  might  be  expected,  die  most  imperfect  part  of  those  branches  of 
sociology  which  have  been  culdvated  as  separate  sciences,  is  the 
dieory  of  the  manner  in  which  their  conclusions  are  affected  by  etho- 
fogical  considerations.  The  omission  is  no  defect  in  them  as  abstract 
or  hypothedeal  sciences,  but  it  vidates  them  in  their  pracdcal  applica- 
don  as  branches  of  the  comprehensive  social  science.     In  political 

•  The  quotations  in  this  pttregTsph  an  torn  a  paper  written  by  the  anthor,  nnd  pobkahod 
1b  a  periooical  in  193^ 
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economy,  for  instance,  empirical  laws  of  human  nature .  BsCe  tacitiy 
assumed  by  English  diinken,  which  are  calculated  only  for  Great 
Britain  and  the  United  States.  Amone  other  things,  an  intensity  of 
competition  is  constantly  supposed,  which,  as  a  general  mercantOe  fact, 
exists  in  no  country  in  the  worid  except  those  two.  An  English  political 
economist,  like  his  countrymen  in  general,  has  seldom  learned  that  it 
is  possible  that  men,  in  conducting  the  business  of  selling  their  goods 
over  a  counter,  should  care  more  about  their  ease  or  their  vanity  than 
about  their  pecuniary  gain.  Yet  those  who  know  the  habits  of  the 
Continent  of  Europe  are  aware  how  apparently  small  a  motive  often 
outweighs  the  desire  of  money-getting,  even  in  the  operations  which 
have  money-getting  for  their  duect  object.  The  more  highly  ^le 
science  of  ecology  is  cultivated,  and  the  better  the  diversities  of 
national  character  are  understood,  the  smaller,  probably,  will  the 
number  of  propositions  become,  which  it  will  be  considered  safe  to 
build  upon  as  universal  principles  of  human  nature. 

These  considerations  show  that  the  process  of  dividing  off  the  social 
science  into  compartments,  in  order  that  each  may  be  studied  sepa- 
rately, and  its  conclusions  afterwards  corrected  for  practice  by  the 
modifications  supplied  by  the  others,  must  be  subject  to  at  least  one 
important  limitation.  Those  portions  alone  of  the  social  phenomena 
can  with  advantage  be  made  the  subjects,  even  provisionally,  of  dis- 
tinct branches  of  science,  into  which  the  diversities  of  character  be- 
tween different  nations  or  different  times  enter  as  influencing  causes 
only  in  a  secondary  degree.  Those  phenomena,  on  the  contrary,  with 
which  the  influences  of  the  ethological  state  of  the  people  are  mixed 
up  at  every  step  (so  that  the  connexion  of  effects  and  causes  cannot  be 
even  rudely  marked  out  without  taking  those  influences  into  considera- 
tion) could  not  with  any  advantage,  nor  without  great  disadvantage, 
be  treated  independently  of  political  ethology,  nor,  therefore,  of  all  the 
circumstances  by  which  the  qualities  of  a  people  are  influenced.  Fot 
this  reason  (as  well  as  for  others  which  vrill  hereafter  appear)  there 
can  be  no  separate  Science  of  Grovemment ;  that  being  the  &ct  which, 
of  all  others,  is  most  mixed  up,  both  as  cause  and  effect,  with  the 
qualities  of  the  particular  people  or  of  the  particular  age.  All 
questions  respecting  the  tendencies  of  forms  of  government  must 
stand  part  of  the  general  science  of  society,  not  of  any  separate  branch 
of  it 

This  general  Science  of  Society,  as  distinguished  from  the  separate 
departments  of  the  science  (each  of  which  asserts  its  conclusions  only 
conditionally,  subject  to  the  paramount  control  of  the  laws  of  the 
ffeneral  science),  it  now  remains  for  us  to  characterize.  And,  as  vrill 
be  shown  presently,  nothing  of  a  really  scientific  character  is  here 
possible,  except  by  the  inverse  deductive  method.  But  before  we 
quit  the  subject  of  those  sociological  speculations  which  proceed  by 
way  of  direct  deduction,  we  must  examine  in  what  relation  they  stand 
to  that  indispensable  element  in  all  deductive  sciences.  Verification  by 
Specific  Experience— the  comparison  between  the  conclusions  of 
reasoning  and  the  results  of  observation. 

§  5.  We  have  seen  that,  in  most  deductive  scieiices,  and  among  the 
rest  in  Ethology  itself,  which  is  the  immediate  foundation  of  the  Social 
Science,  a  preliminary  work  of  preparation  u  performed  upon  the 
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observed  faotB,  to  fit  them  for  being  rapidly  and  accurately  collated, 
sometimes  even  for  being  collated  at  aU,  with  the  conclusions  of  theory. 
This  preparatory  treatment  consists  in  finding  general  propositions 
which  express  concisely  what  is  common  to  large  classes  of  observed 
facts :  and  these  are  called  the  empirical  laws  of  the  phenomeiia.  We 
have,  therefore,  to  inquire,  whether  any  similar  preparatory  process 
can  be  performed  upoji  the  &cts  of  the  social  science ;  whether  there 
are  any  empirical  laws  in  history  or  statistics. 

In  statistics,  it  is  evident  that  empirical  laws  may  sometimes  be 
traced ;  and  the  tracing  them  forms  an  important  part  of  that  system 
of  indirect  observation  on  which  we  must  otten  rely  for  the  data  of  the 
Deductive  Science.  The  process  of  the  science  consists  in  inferring 
effects  from  their  causes ;  but  we  have  often  no  means  of  observing 
the  causes,  except  through  the  medium  of  their  effects.  In  such  cases 
the  deductive  science  is  unable  to  predict  the  effects  for  want  of  the 
necessary  data ;  it  can  tell  us  what  causes  are  capable  of  producing 
any  given  effect,  but  not  with  what  frequency  and  in  what  quantities 
tbose  causes  exist.  An  instance  in  point  is  afforded  by  a  newspaper 
now  lying  before  me.  A  statement  was  furnished  by  one  of  the  official 
assignees  in  bankruptcy,  showing,  among  the  various  bankruptcies 
which  it  had  been  his  duty  to  invesdeate,  in  how  many  cases  the  tosses 
had  been  caused  by  misconduct  of  different  kinds,  and  in  how  many 
by  unavoidable  misfortunes.  The  result  was,  that  the  number  of  fiiil- 
ures  caused  by  misconduct  greatly  preponderated  over  those  arising 
from  ail  other  causes  whatever.  Notning  but  specific  experience 
could  have  given  sufficient  ground  for  a  conclusion  to  this  purport. 
To  collect,  therefore,  such  empirical  laws  (which  are  never  more  than 
approximate  generalizations)  from  direct  observation,  is  an  important 
part  of  the  process  of  socioloffical  inquixy. 

The  experimental  process  is  not  here  to  be  regarded  as  a  distinct 
road  to  the  truth,  but  as  a  means  (happening  accidentally  to  be  the 
only,  or  the  best  available)  for  obtaining  the  data  which  the  deductive 
science  cannot  do  without  When  the  immediate  causes  of  social  facts 
are  not  open  to  direct  observation,  the  empirical  law  of  the  effects 
gives  us  the  empirical  law  (which  in  that  case  is  all  that  we  can  obtain) 
of  the  causes  likewise.  But  those  immediate  causes  depend  upon 
remote  causes ;  and  the  empirical  law,  obtained  by  this  inmrect  mode 
of  observation,  can  only  be  relied  upon  as  applicable  to  unobserved 
cases,  so  long  as  there  is  reason  to  think  that  no  change  has  taken 
place  in  any  of  the  remote  causes  on  which  the  immediate  causes  de« 
pend.  In  making  use,  therefore,  of  even  the  best  statistical  general!* 
zations  for  the  purpose  of  inferring  (though  it  be  only  conjecturally) 
that  the  same  empirical  laws  will  hM  in  any  new  case,  it  is  necessary 
that  we  be  perfe(^y  weU  acquainted  with  the  remoter  causes,  in  order 
that  we  may  scrupulously  avoid  applying  the  empirical  law  to  cases 
which  differ  in  any  of  the  circumstances  on  which  the  truth  of  the  law 
ultimately  depend.  And  thus,  even  where  conclusions  derived  from 
specific  observation  are  available  for  practical  inferences  in  new  cases, 
it  is  necessary  that  the  deductive  science  should  stand  sentinel  over 
the  whole  process ;  that  it  should  be  constantly  referred  to,  and  its 
sanction  obtained  to  every  inference. 

The  same  thing  holds  true  of  all  generalizations  which  can  be 
grounded  on  history.     Not  only  there  are  such  generalizationsi  but  it 
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itSk  prMCtttfy  be  shown  that  the  general  science  of  societj,  which 
]iH|aizea  into  the  kwe  of  soccession  and  coexistence  of  the  great  facts 
oonstitudng  the  state  of  society  and  civilization  at  any  time,  can  pro- 
eeed  in  no  odier  manner  than  hy  making  such  generalisations— aner- 
warda  to  be  confirmed  by  connecting  them  with  the  psychological  and 
ethological  laws  on  which  they  mnat  really  depend. 


§  6.  But  (reserving  this  qnesdon  for  ita  proper  place),  in  those  more 
special  socicdogical  mqniries  which  form  the  subject  of  the  separate 
branches  of  the  social  science,  this  two-lbld  logical  process  and  recip- 
local  verification  is  not  possible ;  ^lecific  experience  affi>rds  nothing 
amounting  to  empirical  laws.  This  is  paiticularly  the  case  where  the 
object  is  to  determine  the  effect  of  any  one  sociological  cause  among 
m  great  number  actinr  simultaneously;  the  effect,  for  example,  o? 
eom  laws,  or  of  a  prohibidve  commercial  system  generally.  Although 
it  may  be  perfectly  certain,  firom  theory,  what  kmd  of  effects  com  laws 
must  promce,  and  in  what  general  direction  dieir  influence  must  tell 
upon  mdustrial  prosperity ;  their  effect  is  yet  of  necessity  so  much 
disguised  by  the  similar  or  contrary  effects  of  other  mfluencing 
agents,  that  specific  experience  can  at  most  only  show  fhnt  in  the 
anparage  of  some  great  number  of  instances,  the  oases  where  theie 
were  com  laws  exhibited  the  effect  in  a  greater  degree  than  those 
vhere  there  were  not.  Now  the  number  of  instances  necessary  to 
take  in  the  whole  round  of  oopibinations  of  the  various  influential  cir> 
enmstanoes,  and  thus  afford  a  fair  average,  never  can  be  obtained. 
Not  only  we  can  never  leara  with  sufficient  authenticity  the  fecta  of  so 
many  instances,  but  the  world  itself  does  not  afford  them  in  sufficient 
nnmbers,  within  the  limits  of  the  given  state  of  society  and  civiKxation 
which  such  inquiries  always  presuppose.  Having  dius  no  previous 
empirical  generalizations  vvith  which  to  collate  the  conclusions  of  the- 
ory, the  only  mode  of  direct  verification  which  remains  is  to  compare 
those  conclusions  with  the  result  of  an  individual  experiment  or  in- 
stance. But  here  the  difficulty  is  equally  great.  For  m  order  to  ver- 
ify a  theory  by  an  experiment,  the  circumstances  of  the  experiment 
must  be  exactly  the  same  with  diose  contemplated  in  the  theory.  But 
in  social  phenomena  the  circumstances  of  no  two  experiments  are  ex- 
actly alike.  A  trial  of  com  lawa  in  another  countiy,  or  in  a  former 
ffenerationy  vrould  go  a  very  little  way  towards  verifying  a  conclusion 
drawn  respecting  tneir  effect  in  this  generation  and  in  this  country.  It 
thus  happens  in  most  cases  that  the  only  individual  instance  really  fitted 
to  verify  the  predictions  of  theory  is  the  very  instance  for  which  the 
predictions  were  made ;  and  the  verificatioB  comes  too  late  to  be  of 
any  avail  fin-  practical  guidance. 

Althou^,  however,  direct  verificaticai  is  impossiblet  Aere  is  an  in- 
dkeot  venfiealioii,  which  is  acaroely  of  less  vahie,  and  which  is  ahrays 

rcticable.  The  oonelnsion  dravm  aa  to  the  individual  case,  can  only 
directly  verified  in  that  case ;  but  it  is  verified  indirectly,  by  the 
TerificatioB  of  other  eonolnsions,  drawn  in  other  individual  cases  from 
die  same  lawa.  The  experience  which  comes  too  kte  to  verify  the 
particular  proposition  to  whidi  it  refers,  is  not  too  late  to  heh>  towards 
verifying  the  general  sufficiency  of  the  theory.  I'he  test  of  ^e  degree 
iai  which  the  scieace  affords  safe  ground  for  predieting  (and  conse- 
"nwadj  for  practically  dealing  wiu)  what  has  n^t  yet  happened,  is 
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the  degree  in  which  it  would  have  enabled  ub  to  predict  what  has  ac- 
tually occurred.  Before  our  theory  of  the  influence  of  a  particular 
cause,  in  a  given  state  of  circumstances,  can  be  trusted,  we  must  be 
able  to  explain  and  account  for  the  exbting  state  of  all  that  portion  of 
the  social  phenomena  which  that  cause  has  a  tendency  to  influence. 
If,  for  instance,  we  would  apply  our  speculations  in  political  economy 
to  the  prediction  or  guidance  of  the  phenomena  of  any  oountry,  we 
most  be  able  to  explain  all  the  mercantile  or  indnstrial  facta  of  a  gen«> 
«ral  character,  appertaining  to  the  present  state  of  that  coontry :  to  pcnnt 
out  causes  sufficient  to  account  for  all  of  them,  and  prove,  or  show  good 
'ffround  for  supposing,  that  these  causes  did  really  exist.  If  we  caniiat 
do  this,  it  is  a  proof  either  that  the  &ct8  which  ought  to  be  taken  into 
-account  are  not  yet  completely  known  to  us^  or  that  although  we  knour 
the  facts,  we  are  not  masters  of  a  sufficiently  per£9Ct  theory  to  enable 
OS  to  assign  their  consequences.  In  either  case  we  are  not,  in  the 
present  state  of  our  knowledge,  competent  to  draw  conclusions,  either 
«pecalative  or  practical,  for  £at  country.  In  like  manner,  if  we  wonld 
attempt  to  judge  of  the  effect  which  any  political  institntion  would 
•have,  supposing  diat  it  could  be  introduced  into  any  given  country; 
we  must  be  able  to  show  that  the  existmg  state  of  the  practical  govern* 
ment  of  that  country,  and  of  whatever  eke  depends  uereon,  toeethor 
with  the  particular  chamcter  and  tendencies  of  the  people,  and  their 
state  in  respect  to  the  various  elements  of  social  well*being,  aro  sndk 
as  the  institutions  they  have  lived  under,  in  conjunction  with  the  other 
circumstances  of  their  nature  or  of  their  poaitum,  were  calculated  to 
produce. 

•  It  is  therefore  well  said  by  M.  Comte,  that  in  order  to  prove  dmt 
our  science,  and  our  knowledge  of  the  particular  case,  render  us  com^ 
potent  to  predict  the  future,  we  must  show  that  they  wonld  have  enar 
bled  us  to  predict  the  present  and  the  past.  If  there  be  anything 
which  we  could  not  have  predicted,  this  constitates  a  residual  phenom- 
enon, requiring  further  study  for  the  purpose  of  explanation ;  and  we 
must  either  search  among  the  circumstances  of  the  particttlar  oaae 
until  we  find  one  which,  on  the  principles  of  our.eadstmg  theory,  ai> 
counts  for  the  unexplained  phenomenon,  or  we  must  turn  back,  and 
'seek  the  explanation  by  an  extension  and  improvenmtt  of  the  theorj 
itself. 


/ 
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CHAPTER  X. 

OF  TBB  INVEII8B  DBDUCTIVB,  OR  BISTOEICAL  MBTHOD. 

§  1.  Thbrb  are  two  kinde  of  sociolo^cal  inquiry.  In  the  fint  kioj, 
the  question  proposed  is,  what  effect  will  follow  from  a  giren  cause,  a 
oeitain  general  condition  of  social  circumstances  being  presupposed. 
As,  for  example,  what  would  be  the  effect  of  imposing  or  of  repealing 
com  laws,  of  abolishing  monarchy,  or  introducing  uniTersal  su£&age, 
in  the  present  condition  of  society  and  civilization  in  any  European 
country,  or  under  any  other  given  supposition  with  regard  to  the  cii^ 
cumstances  of  society  in  general :  without  reference  to  the  changes 
which  might  take  place,  or  which  may  already  be  in  progress,  in  those 
circumstances.  But  there  is  also  a  second  inquiry,  namely,  what  are 
the  laws  which  determine  those  general  circumstances  themselves.  In 
this  last  the  question  is,  not  what  will  be  the  effect  of  a  g^ven  cause  in 
a  certain  state  of  society,  but  what  are  the  causes  which  produce,  and 
the  phenomena  which  characterize.  States  of  Society  generally.  In 
the  solution  of  this  question  consists  the  general  Science  of  Society ;  by 
which  all  the  conclusions  of  the  other  and  more  special  kind  of  inquiry 
mast  be  limited  and  controlled. 

§  2.  In  order  to.conceive  correctly  the  sc<^  of  this  general  science, 
and  distinguish  it  from  the  subordinate  departments  of  sociological 
nieculation,  it  is  necessary  to  fix  with  precision  the  ideas  attached  to 
toe  phrase,  "  A  State  of  Society."  What  is  called  a  state  of  society, 
is  the  simultaneous  state  of.  all  the  greater  social  fects,  or  phenomena. 
Such  are,  the  degree  (^knowledge,  and  of  inteUectual  ana  moral  cul- 
ture, existing  in  the  community,  and  in  every  class  of  it ;  the  state  of 
industry,  of  wealth  and  its  distribution ;  the  habitual  occupations  of  the 
community;  their  division  into  classes,  and  the  relations  of  those 
classes  to  one  another ;  the  conunon  beliefr  which  they  entertain  on 
all  the  subjects  most  important  to  mankind,  and  the  degree  of  assur- 
ance with  which  those  belieft  are  held ;  their  tastes,  and  the  character 
and  degree  of  their  SBsthetic  development ;  their  form  of  government, 
and  the  more  important  of  their  laws  and  customs.  The  condition  of 
all  these  things,  and  of  many  more  which  will  spontaneously  suggest 
themselves,  constitute  the  state  of  society  or  the  state  of  civilization  at 
any  given  time. 

When  states  of  society,  and  the  causes  which  produce  them,  are 
spoken  of  as  a  subject  of  science,  it  is  implied  that  mere  exists  a  natu- 
ral correlation  among  these  different  elements;  that  not  every  variety 
of  combination  of  these  general  social  fiicts  is  possible,  but  only  cer- 
tain combinations ;  that,  in  short,  there  exist  Uniformities  of  Coexist- 
ence between  the  states  of  the  various  social  phenomena.     And  such, 
is  the  truth :  as  is  indeed  a  necessaiy  consequence  of  the  influence  ex- 
ercised by  every  one  of  those  phenomena  over  every  other.     It  is  a 
fact  implied  in  the  comentus  of  the  various  parts  of  the  social  body. 
es  of  society  are  like  different  constitutions  or  diflRsrent  ages  m 
^sical  frame ;  they  are  conditions  not  of  one  or  a  few  orgam  or 
IS,  but  of  the  whole  organism.    Accordingly,  the  informatian 
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which  we  poflfleBs  xe^ecdngpast  ages,  and  reBpectingthe  Tarions  states 
of  society  now  existing  in  different  regions  of  the  earth,  does,  when 
dttly  analyzed,  exhih  it  swchnnifonnities.  It  it  found  that  when  one 
of  die  features  of  society  is  in  a  particulaF  state,  a' state  of  all  the  other 
features,  more  or  less  precisely  aeterminate,  always  coexists  with  it. 

Bat  the  unifonnities  of  coexistence  ohtaining  among  phenomena 
which  are  effects  of  causes,  must  (as  we  have  so  often  observed)  be  mere 
corollaries  from  the  laws  of  causation  by  which  these  phenomena  are 
actually  determined.  The  mutual  correlation  between  the  different 
elements  of  each  state  of  society,  is  therefore  a  derivative  law,  result- 
ing from  the  laws  which  reg^ate  the  succession  between  one  state  of 
society  and  another :  for  the  proximate  cause  of  every  atate  of  society 
b  the  state  of  society  immediately  nreceding  iu  The  fbndamental 
problem,  therefore,  of  sociology  is  to  find  the  laws  according  to  which 
any  state  of  society  produces  die  state  which  succeeds  it  and  takes  its 
place.  This  opens  the  g^reat  and  vexed  quesdon  of  the  progressive- 
ness  of  man  and  society ;  an  idea  involvea  in  every  just  concepdon  of 
social  phenomena  as  the  subject  of  a  science. 

§  3.  It  is  one  of  the  characters,  not  absolutely  peculiar  to  the 
sciences  of  human  nature  and  society,  but  belonging  to  them  in  a  pe* 
ciiliar  degree,  to  be  conversant  with  a  subject  matter  whose  properties 
are  chang^ble.  I  do  not  mean  changeable  from  day  to  day,  but  from 
age  to  age :  so  that  not  only  the  qualides  of  individuals  vary,  but  those 
of  the  majority  are  not  the  same  in  one  a^e  as  in  another. 

The  principal  cause  of  this  peculiarity  is  the  extensive  and  constant 
reaction  of  the  effects  upon  their  causes.  The  circumstances  in  which 
mankind  are  placed,  operadng  according  to  their  own  laws  and  to  the 
laws  of  human  nature,  form  the  characters  of  the  men  ;  but  die  men, 
in  their  turn,  mould  and  shape  the  circumstances,  for  themselves  and 
for  those  who  come  after  them.  From  diis  reciprocal  acdon  diere  must 
necessarily  result  either  a  cycle  or  a  progress.  In  astronomy  also 
every  fact  is  at  once  effisct  and  cause ;  the  successive  posidons  of  die 
Tarious  heavenly  bodies  produce  changes  both  in  the  direcdon  and  in 
the  intensity  of  the  forces  by  which  diose  posidons  are  determined. 
But,  in  the  case  of  the  solar  system,  diese  mutual  acdons  bring  round 
again,  after  a  certain  number  of  changes,  the  former  state  of  circum* 
stances,  which  of  course  leads  to  the  perpetual  recurrence  of  the  same 
series  in  an  unvarying  order.  Those  bodies,  in  shogrt,  revolve  in 
orbits :  but  there  are  (or,  conformably  to  the  laws  of  astronomy,  there 
might  be)  others  which,  instead  of  an  orbit,  describe  a  trajectory,  or  a 
course  not  returning  into  itself.  One  or  other  of  diese  must  be  the 
type  to  which  human  affairs  must  also  conform. 

One  of  the  thinkers  who  earliest  conceived  die  succession  of  histori- 
cal events  as  subject  to  fixed  laws,  and  endeavored  to  discover  these 
laws  by  an  analydcal  survey  of  history,  Vice,  the  celebrated  author  of 
the  SeieHza  Nuova,  adopted  the  former  of  these  opinions.  He  con- 
ceived the  phenomena  of  human  society  as  revolving  in  an  orbit ;  as 
going  through  periodically  the  same  series  of  changes.  Though  there 
were  not  wanting  circumstances  tendine  to  give  some  plausibility  to 
diis  view,  it  would  not  bear  a  close  scrutiny :  and  those  who  have  sue* 
ceeded  Vice  in  this  kind  of  speculadons  have  universally  adopted  die 
idea  of  a  trajectory  or  progress,  in  lieu  of  an  orbit  or  Cycle. 
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The  words  Frogress  and  Progreen^eiiesB,  are  not  here  to  be  rnJUet^ 
stood  as  synoDymons  with  improveBieiit  and  tendency  to  improvement 
It  is  conceiyable  that  the  laws  of  hmnan  nature  might  detennine,  and 
even  necessitate,  a  certain  series  of  changes  in  man  and  society,  whidi 
might  not  in  every  case,  or  wfaidi  might  not  on  the  whole,  be  improve* 
menfiB.  It  is  my  belief  indeed  that  the  general  tradency  is,  and  will 
continue  to  be,  saving  occasional  exceptiood,  one  of  improvement ;  a 
tendency  towards  a  better  and  happier  states  But  this  is  not  a  qoes* 
tion  of  the  method  of  the  social  science,  but  an  ultimate  result  of  the 
science  itsel£  For  oor  purpose  it  is  suffident,  that  thelre  is  a  progress* 
ive  change  both  in  the  character  of  the  human  race,  and  in  ueir  out- 
ward circumstances  so  &r  as  moulded  by  themselves :  that  in  each  sue* 
oesaive  age  the  principal  phenoipena  of  socie^  are  different  fiom  what 
tiM»y  were  in  the  age  preceding,  and  stiU  more  different  fiom  any  prs-> 
viotts  age.  The  periods  at  which  these  successive  changes  are  moat 
apparmt  (according  to  the  judicious  remark  of  M.  Comte)  are  inter* 
vab  of  one  generation,  dunng  which  a  new  set  of  hmnan  beings  hava 
been  educated,  have  grown  up  from  diildhood,  and  taken  possessioB 
of  society. 

The  progresaiveness  of  &e  human  race  is  the  fonndation  on  whidi  a 
method  of  philosophizing  in  the  social  science  has  been  of  late  yeaia 
erected,  far  superior  to  either  of  the  two  modes  which  had  previously 
be^i  prevalent,  the  ^chemical  or  experimental,  and  the  geometricid 
modes.  This  method,  which  is  now  generally  adopted  by  the  moet 
advanced  thinkers  on  the  Oontment,  and  especially  in  France,  coiisisai 
in  attempting,  by  a  study  and  analysis  of  the  general  facts  of  history, 
to  discover  (what  these  philosophers  term)  the  law  of  progress :  whidh 
law,  once  ascertained,  must  according  to  them  enable  us  to  predict 
future  events,  just  as  after  a  few  terms  of  an  infinite  series  in  algebra 
we  are  able  to  detect  the  principle  of  regularity  in  their  recurrence, 
and  to  predict  the  rest  of  the  senes  to  any  number  of  trarms  we  please. 
The  principal  aim  of  historical  speculation  in  France,  of  late  years, 
bus  been  to  ascertain  the  law.  But  while  I  gladly  acknowledge  the 
great  services  which  have  been  rendered  to  historical  knowledge  by 
this  school,  I  cannot  but  deem  them  (with  the  single  exception  of  M. 
Gcnte)  to  be  chargeable  with  a  fiindamental  miscdnception  of  the 
ti«e  method  of  social  philosophy.  The  misconception  consistB  in  sup* 
posing  that  the  order  of  succession  which  we  may  be  able  to  traos 
Atneng  the  different  states  of  society  and  civilization  which  histoiy 
prsaents  to  us,  even  if  that  order  were  more  rigidly  nnilbnn  than  it 
has  -yet  been  proved  tO'be>  could  ever  amount  to  a  law  of  nature.  It 
•Ma  only  be  an  empirical  law.  The  succession  of  states  of  the  human 
mind  and  of  human  society  cannot  have  an  independent  law  of  its  own ; 
it  must  depend  iipon  the  psychological  and  ethological  laws  which 
govern  the  action  of  circumstances  on  men  and  of  men  on  circum* 
stances.  It  is  conceivable  that  those  laws  -may  be  such,  and  the 
geateral  circumstances  of  the  human  race  such,  as  to  determine  the 
suceessivd  transformations  of  man  and  society  to  one  given  and  utt< 
vatyii^  order.  But  even  if  the  ease  be  so,  it  cannot  be  the  uhimatp 
ahn  of  science  to  discover  an  empirical  law.  Until  diat  law  can  be 
ominected  with  the  psychological  and  ethological  laws  upon  which  it 
dbtpMids,  and,  by  the  oonsiHenoe  of'  deduction  d  priori  widi  historical 
evidence,  can  be  oonforted  fiom  an  empiriind  law  into  aacientilic  one. 
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It  cumot  be  relied  «pon  for  the  prediction  of  future  erentB,  beyond,  al 
moet,  strictly  adjacent  cases.  Now^  M.  Comte  alone  has  seen  the 
necessity  of  thus  connecting  all  our  generalizations  £rom  history  with 
the  laws  of  human  nature ;  and  he  alone,  thepefore,  has  arrived  at 
any  results  truly  scientific;  though  in  the  speculations  of  others  there 
will  be  found  many  happy  aperqut,  an^  yaluable  hints  lor  future 
philosophers* 


§  4.  But,  wiule  it  is  an  imperatiye  rule  nerer  to  introduce  any 
generalizations  from  history  into  the  social  science  unless  sufficient 
grounds  can  be  pointed  out  for  it  in  human  nature,  I  do  not  think  any 
one  will  contend  that  it  would  have  been  possible,  setting  out  from  the 
principles  of  human  nature  and  from  the  general  circumstances  of 
man*s  position  in  the  univene,  to  deteimine  ii  priori  the  order  in  which 
human  development  must  take  place,  and  to  predidt,  consequently^ 
die  general  &4^  of  history  up  to  the  present  time.  The  initial  stages 
of  Iraman  progress — ^when  man,  as  yet  unmodified  by  society,  and 
characterized  only  by  the  instincts  resulting  directly  from  his  organi- 
sation, was  acted  v^pon  by  outward  objects  of  a  comparatively  simple 
and  universal  character-^mtght  indeed,  as  M.  Comte  remaris,  be 
deduced  from  the  laws  of  human  nature;  whidi  moreover  is  the  only 
possible  mode  of  ascertaining  them,  since  of  that  form  of  human  ex^ 
istenee  no  direct  memorials  are  preserved.  But  (as  he  justly  observes) 
after  the  first  few  terms  of  the  series,  the  influence  exenased  over  e»A 
generation  by  the  generations  which  preceded  it,  becomes  more  and 
more  preponderant  overall  other  influences;  undl  at  lenffth  what  we 
now  are  and  do,  is  in  a  veiy  small  degree  the  result  of  toe  universal 
circumstances  of  the  human  race,  or  even  of  our  own  circumstances 
acting  through  the  original  qualities  of  our  n>ecies,  but  mainly  of  the 
qualities  produced  in  us  by  the  whole  prenoos  history  of  humanity. 
So  long  a  series  of  actions  and  reactions  between  Circumstances  and 
Man,  each  successive  term  being  composed  of  an  ever  greater  number 
and  variety  of  parts,  could  not  possibly  be  calculated  fr^m  the  elemen- 
tary laws  whicn  produce  it,  by  merely  human  facnlties.  The  mere 
length  of  the  senes  would  be  a  saifieient  obstade,  -since  &  sHght  error 
in  any  one  of  the  terms  would  augment  in  rapid  piogression  at  &fmj 
subsequent  step. 

If,  therefore,  the  series  of  the  effects  themselves-  did  not,  when  ex- 
amined as  a  whole,  manifest  any  regularity,  we  should  in  vain  attempt 
to  construct  a  general  science  of  society.  We  must  in  that  case  have 
contented  ourselves  with  that  subordinate  order  of  sociological  wpecar 
iation  formerly  noticed,  namely,  with  endeavoring  to  ascertain  what 
would  be  the  eflect  of  the  introduction  of  any  new  cause,  in  a  state  of 
society  supposed  to  be  fixed ;  a  knowledge  suflicient  for  most  of  the 
ordinary  exigencies  of  daily  political  practice,  bot  liable  to  fail  in  all 
cases  in  which  the  progressive  movement  of  society  is  one  of  the  is* 
fluencing  elements ;  and  therefore  more  precarious  in  proportion  as 
the  case  is  more  important.  But  since  both  the  natural  varieties  of 
mankind,  and  the  original  diversities  of  local  circumstances,  are  much 
less  considerable  than  the  points  of  ^[leement,  there  will  naturally  be 
a  certain  degree  of  uniformity  in  the  progressive  development  of  man 
and  of  his  worics.  And  l^is  uniformity  (as  M.  Comte  remarks  with 
much  justice)  tendA  to  become  gleaner,  not  tess,  as  seiiely  advaacea> 
4D 
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shice  the  evolatioii  of  each  people,  which  is  at  fint  detennined  exck« 
Bively  by  the  nature  and  circumBtances  of  that  people,  is  gradually 
brought  under  the  influence  (which  becomes  stronger  as  ciTilization 
advances)  of  the  other  nations  of  the  earth,  and  of  the  circumstances 
by  which  they  have  been  influenced.  History  accordingly  does,  when 
judiciously  examined,  affdrd  £mpirical  Laws  of  Society.  And  the 
problem  of  general  sociology  is  to  ascertain  these,  and  connect  them 
with  the  laws  of  human  nature  by  deductions  showing  that  such  were 
the  derivative  laws  naturally  to  be  expected  as  the  consequences  of 
those  ultimate  ones. 

It  is  indeed,  in  roost  cases,  hardly  possible,  even  after  history  has 
suggested  the  derivative  law,  to  demonstrate  a  priori  that  such  was 
the  only  order  of  succession  or  of  coexistence  in  which  the  efiects 
could,  consistently  with  the  laws  of  human  nature,  have  been  pro- 
duced. We  can  at  most  make  out  that  there  were  strong  a  priori 
reasons  for  expecting  it,  and  that  no  other  order  of  succession  or  co- 
existence woula  have  been  bv  any  means  so  likely  to  result  from  the 
nature  of  man  and  his  position  upon  earth.  This,  however — ^which^ 
in  the  Inverse  Deductive  Method  that  we  are  now  characterizinff,  is  a 
real  process  of  verification — ^is  as  indispensable  (to  be  more  so  is  im- 
possible) as  verification  by  specific  experience  has  been  shown  to  he 
where  the  conclusion  is  originally  obtained  by  the  direct  way  of  deduc- 
tion. The  empirical  laws  must  be  the  result  of  but  a  few  instances, 
since  few  nations  have  ever  attained  at  all,  and  still  fewer  by  their  own 
independent  development,  a  high  stage  of  social  progress.  If,  there- 
fore, even  one  or  two  of  these  few  instances  be  insufficiently  known,  or 
imperfectly  analyzed  into  its  elements,  and  therefore  not  adequately 
compared  with  other  instances,  nothing  is  more  probable  than  that  a 
wrong  empirical  law  will  result  instead  of  the  right  one.  Accordingly, 
the  most  erroneous  generalizations  are  continually  made  from  the 
course  of  history  :  not  only  in  this  country,  where  nistory  cannot  vet 
be  said  to  be  at  all  cultivated  as  a  science,  but  in  other  countries, 
where  it  is  so  cultivated*  and  by  persons  well  versed  in  it.  The  only 
check  or  corrective  is,  constant  verification  by  psychological  and  etho- 
logical  laws.    We  may  add  to  this,  that  no  one  but  a  person  compe- 
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aware  o?  the  comparative  importance  of  difiereat  facts,  nor  conse- 
quentlv  know  what  facts  he  is  to  look  out  for,  or  what  to  observe;  still 
less  wiU  he  be  capable  of  estimating  the  evidence  of  those  facts  wbich, 
as  is  the  case  with  most,  cannot  be  observed  directly,  but  must  be  in- 
ferred from  marks. 

§  5.  The  Empirical  Laws  of  Society  are  of  two  kinds ;  some  are 
uniformities  of  coexistence,  some  of  succession.  According  as  the 
science  is  occupied  in  asceitaining  and  verifying  the  former  sort  of 
uniformities,  or  the  latter,  M.  Comte  gives  it  the  title  of  Social  Statics, 
or  of  Social  Dynamics ;  conformably  to  the  distinction  in  mechanics 
between  the  conditions  of  eouilibrium  and  those  of  movement ;  or  in 
biology,  between  the  laws  of  organization  and  those  of  life.  The  first 
branch  of  the  science  ascertains  the  conditions  of  stability  in  the  social 
union;  the  second,  the  laws  of  progress.    Social  Dynamics  is  the  the- 
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ory  of  Society  considered  in  a  state  of  progressire  movement ;  while 
Social  Statics  is  the  theory  of  the  consetutu  already  spoken  of  as  exist- 
ing among  the  different  parts  of  the  social  organism ;  in  other  words, 
the  theory  of  the  mntual  actions  and  reactions  of  contemporaneous  bo- 
cial  phenomena ;  "  making  proyisionally,  as  &r  as  possible,  abstrac* 
tion,  for  scientific  purposes,  of  the  fundamental  movement  which  is  at 
all  times  gradually  modifying  the  whole  of  them. 

"  In  this  first  point  of  view/'  continues  M.  Gomte,*  '*  the  previsions 
of  sociology  will  enable  us  to  infer  ooe  firom  another  (subject  to  ulte- 
rior verification  by  direct  observation)  the  various  characteristic  marks 
of  each  distinct  mode  of  social  existence ;  in  a  manner  essentially  anal- 
ogous to  what  is  now  habitually  practised  in  the  anatomy  of  the  physi- 
cal body.  This  preliminary  aspect,  thereforet  of  political  science,  oi 
necessity  supposes  that  (contrary  to  the  existing  haoits  of  philosophers) 
each  of  the  numerous  elements  of  the  social  state,  ceasing  to  be  looked 
at  independently  and  absolutely,  shall  be  always  and  exclusively  con- 
siderea  relatively  to  all  the  other  elements,  with  the  whole  of  which  it 
is  united  by  mutual  interdependence.  It  would  be  superfluous  to 
insist  here  upon  the  great  and  constant  utility  of  this  branch  of  socio- 
Jogical  speculation ;  it  is,  in  the  first  place,  the  indispensable  basis  of 
the  theory  of  social  progress,  every  rational  conception  of  which  pre* 
supposes  the  continued  preservation  of  the  corresponding  social  ofv 
ganism.  It  may,  moreover,  be  employed,  immediately  and  of  itself 
to  supply  the  place,  provisionally  at  least,  of  ditect  observation,  which 
in  many  cases  is  not  always  practicable  for  some  of  the  elements  of 
society,  the  real  condition  of  which  may  however  be  sufficiently  judged 
of  by  means  of  the  relations  which  connect  them  with  others  previously 
known.  The  history  of  the  sciences  may  g^ve  us  some  notion  of  the 
habitual  importance  of  this  auxiliary  resource,  by  reminding  us,  fiir 
example,  how  the  vulgar  errors  of  mere  erudition  concerning  the  pre- 
tended acquirements  of  the  ancient  Egyptians  in  the  higher  astronomy, 
were  irrevocably  dissipated  (even  before  sentence  had  been  passed 
upon  them  by  a  sounder  erudition)  from  the  single  consideration  of  the 
inevitable  connexion  between  the  general'  state  of  astronomv  and  that 
of  abstract  geometry,  then  evidenuy  in  its  infancy.  It  would  be  easy 
to  cite  a  multitude  of  analogous  cases,  the  character  of  which  could 
admit  of  no  diroute.  In  order  to  avoid  exaggeration,  however,  it 
should  be  remarked,  that  these  necessary  relations  among  the  different 
aspects  of  society  cannot,  firom  their  very  nature,  be  so  simple  and 
precise  that  the  results  observed  could  only  have  arisen  from  some 
one  mode  of  mutual  coordination.  Such  a  notion,  already  too  narrow 
in  the  science  of  Ufe,  would  be  completely  at  variance  with  the  still 
more  complex  nature  of  sociologicai  speculations.  But  the  exact 
estimation  of  these  limits  of  variation,  both  in  the  healthy  iTril  «a  the 
morbid  state,  constitutes,  at  least  as  much  as  in  the  anau/my  of  the 
natural  body,  an  indispensable  complement  to  every  theory  o£  Socio* 
logical  Statics;  without  which  the  m^rect  exploration  above  spoken 
of  would  often  lead  into  error. 

**  This  is  not  the  place  for  methodically  demonstrating  the  exbtence 
of  a  necessary  relation  between  all  the  possible  aspects  of  the  same 
eocial  organiom ;  a  point  on  which,  moreover,  in  principle  at  leafltf 
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diere  is  now  little  difference  of  opinion  among  sound  dumken.  Phnn 
wliicbeyer  of  the  social  elements  we  choose  to  set  out,  we  may  easilr 
recognize  •that  it  has  always  a  connexion,  more  or  less  immediate,  wia 
all  the  other  elements,  even  with  those  which  at  first  sight  appear  the 
most  independent  of  it.  The  dynamical  consideration  of  the  progress- 
ive development  of  civilized  humanity,  affords,  no  doubt,  a  still  more 
efficacious  means  of  effecting  this  interesting  verification  of  the  amsem' 
mi  of  the  social  phenomena,  by  displaying  the  manner  in  which  eveiy 
change  in  any  one  part,  operates  immediately,  or  very  speedily,  upon 
all  the  rest.  But  this  indication  m^y  be  preceded,  or  at  aD  evenUi 
£)llowed,  by  a  confirmation  d  a  purely  statical  kind;  for,  in  politics 
as  in  mechanics,  the  communication  of  motion  from  one  object  to 
another  proves  a  connexion  between  them.  Without  descending  to 
die  minute  interdependence  of  the  difierent  branches  ci  any  one 
science  or  art,  is  it  not  evident  that  among  the  different  sciences,  as 
well  as  among  most  of  the  arts,  there  exists  such  a  connexion,  that  if 
the  state  of  any  one  well-marked  division  of  them  is  sufficiently  known 
to  us,  we  can  with  real  sciendfic  assurance  infer,  from  their  necessary 
correlation,  the  contemporaneous  state  of  every  one  c^  die  others  ?  By 
a  further  extension  of  this  consideradon,  we  may  conceive  the  neces- 
sary reladon  which  exists  between  the  condition  of  the  sciences  in 
feneral  and  that  of  the  arts  in  general,  except  that  the  mutual  depen- 
ence  is  less  intense  in  proportion  as  it  is  more  indirect  The  same  is 
the  case  when,  instead  of  considering  the  ageregate  of  the  social  phe- 
nomena in  some  one  people,  we  examine  it  simultaneously  in  different 
contemporaneous  nations ;  between  which  th6  perpetual  reciprocity  of 
influence,  eBpecta.lly  in  modem  dmes,  cannot  be  contested,  although 
the  con9en9U8  must  in  this  case  be  ordinarily  of  a  less  decided  charac- 
ter, and  must  decrease  gradually  with  the  affinity  of  the  cases  and  the 
multiplicity  of  the  points  of  contact,  so  as  at  last,  in  some  cases,  to 
disappear  almost  entirely ;  as  for  example  between  Western  Europe 
and  Eastern  Asia,  of  which  the  various  general  states  of  society  appear 
to  have  been  hitherto  almost  independent  of  one  another." 

M.  Comte  proceeds  to  illustrate,  with  bis  usual  sagacity  and  discrimi- 
nation, one  of  the  most  important,  and  undl  lately,  most  neglected,  of 
the  great  principles  which,  in  this  division  of  the  social  science,  may 
be  considered  as  established;  namely,  the  necessary  correladon  be- 
tween the.  form  of  government  exisdng  in  any  society,  and  the  contem- 
poraneous state  of  civilization :  a  natural  law,  which  stamps  the  endless 
discussions  and  innumerable  theories  respecdng  forms  of  government  in 
the  abstract,  as  fruitless  and  worthless,  save  only  (in  some  few  of  the 
more  remarkable  cases)  as  a  preparatory  treatment  of  some  small 
portion  of  what  may  be  afterwands  used  to  material  for  a  better 
philosophy. 

As  already  remarked,  one  of  the  main  results  of  the  science  of  social 
statics  would  be  to  ascertain  the  requisites  of  stable  polidcal  union. 
There  are  some  circumstances  which,  being  found  in  all  sociedes  widi- 
out  exception,  and  in  the  greatest  degree  where  the  social  union  is 
most  complete,  may  be  considered  (when  psychological  and  ethological 
laws  confirm  the  indicadon)  as  conditions  of  the  existence  of  society. 
For  example,  no  society  hfts  ever  been  held  together  without  lawe,  at 
usages  equivalent  to  them ;  without  tribunals,  and  an  organized  force 
of  some  sort  to  execute  th«r  deciaioiiB.     There  have  always  been  a 
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eI4e^  or  cbiefii  whom,  with  more  or  less  strictness  and  in  cases  mora 
or  less  accurately  defined*  the  rest  of  the  community  obeyed,  or  ac- 
cording to  general  opinion  were  boupd  to  obey.  By  followmff  out  this 
course  of  inquiry,  we  should  find  a  number  of  requisites,  which  have 
been  present  in  every  society  that  has  held  together;  and  on  the  ces- 
sation of  which  it  has  ceased  to  be  a  society,  or  has  reconstructed  itself 
as  such  i4>o|i  some  new  basis,  in  which  the  conditions  were  conformed 
to.  Althot^  these  results,  obtained  by  comparing  different  forms  and 
states  of  society,  amount  in  themselves  only  to  empirical  laws ;  some  of 
them,  when  once  suggested,  ar^  found  to  follow  with  so  much  proba- 
bility from  ge^ral  laws  of  human  nature,  that  the  consilience  of  the 
two  processes  raises  the  evidence  to  complete  proof,  and  the  generali- 
zadoQS  to  the  rank  of  scientific  (ruths. 

This  seems  to  be  aflbrmable  (for  instance)  of  th^  conclusions  arrived 
at  in  the  following  passage ;  fi>rming  pait  of  a  criticism  on  the  negative 
philosophy  of  the  eighteenth  century,  and  whidi  I  qqote»  although  (aa 
m  some  former  instances)  firoqa  myself,  because  I  have  no  better  way 
of  illustrating  the  conception  I  have  formed  of  the  kind  of  theorems  of 
which  sociological  statics  would  consist. 

"  The  very  first  element  of  the  social  unicw,  obedience  to  a  govOTn- 
ment  of  some  sort,  has  not  been  found  so  easy  a  thing  to  establish  in 
the  world.  Among  a  timid  and  spiritless  race;  like  the  inhabitants  of 
the  vast  plains  of  tropical  csountries,  passive  obedience  may  be  <d 
natural  grovith ;  though  even  there  we  doubt  whether  it  has  ever  been 
found  among  any  people  with  whom  fatalism,  (»r  in  other  words,  sub^ 
mission  to  the  pressure  of  circumstances  as  the  decree  of  Ood,  did  not 
prevail  as  a  religious  doctrine.  But  the  di^uky  of  inducing  a  brav0 
and  warlike  race  to  submit  their  individual  M^iiirmm  %o  any  common 
umpire,  has  always  been  felt  to  be  so  flreat»  that  nothing  ^hort  of 
supernatural  power  has  been  deemed  adiequate  to  overcome  it;  and 
such  tribes  have  always  assigned  to  the  first  iastitutioii  of  civil  society 
a  divine  origin.  So  diffidently  did  those  judge  who  knew  savage  man 
by  actual  experience,  firom  diose  who  had  no  acquaintance  with  him 
excmt  in  the  .dvilized  state.  In  modem  Europe  itself,  aAev  the  iall  of 
the  Aoman  empire,  to  subdue  the  feudal  anarchy  and  bring  the  whole 
people  of  anv  European  nation  into  subjection  to  government  ^although 
Christianity  m  its  most  concentrated  form  was  codpwating  with  all  its 
influences  in  the  work)  required  thrice  as  many  centuries  as  have 
elapsed  since  that  time. 

**  Now  if  these  philosophers  had  known  hmnan  nature  under  any 
other  type  than  that  of  Aeir  own  ag^,  and  of  the  particular  classes  <wF 
society  among  whom  they  moved,  it  would  have  occurred  to  them« 
that  wherever  ^hi^  habitual  submission  to  law  and  government  has  been 
firmly  and  durably  established,  and  yet  the  vigor  and  manline<in  of  chaxr 
actor  which  resiiied  its  establishment  have  been  in  any  degree  pre* 
served,  certain  requisites  have  existed,  certain  conditions  have  been 
fulfilled,  of  which  the  following  may  be  regarded  as  the  principal. 

''First:  there  has  existed,  mr  aU  who  were  accouateacitiBeiis— for 
all  who  were  not  slaves,  kept  down  by  brute  foice-Hi  aystem  of  ein* 
catioHf  beginning  with  inftncy  and  continued  through  life,  of  which, 
whatever  else  it  might  include,  one  mun  and  incessant  ingredient  waa 
reslraiming  dueifUne.  To  train  Ae  human  being  in  the  habit,  and 
thence  the  power,  of  subordinating  Us  penonal  impnlses  and  aims  ta 
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what  were  cooBidered  the  ends  of  society;  of  adhering,  ^^aiiiBt  ill 
temptatioi],  to  the  course  of  conduct  which  those  ends  prescribed;  of 
controlling  in  himself  all  those  feelings  which  were  liable  to  militate 
ag^nst  those  ends,  and  encouraging  all  such  as  tended  towards  them; 
this  was  the  puipose,  to  which  every  outward  motive  that  the  authority 
directing  the  system  could  command,  and  every  inward  power  or  prin- 
ciple which  its  knowledge  of  human  nature  enabled  it  to  evoke,  were 
endeavored  to  be  rendered  instrumental.  This  system  of  discipline 
wrought,  in  the  Gh«cian  states,  by  the  conjunct  influences  of  religion, 
poetry;  and  law;  among  the  Romans,  by  ^aoee  of  religion  and  law;  in 
modem  and  Christian  countries,  mainly  by  religion,  widi  little  of  the 
direct  agency,  but  generally  more  or  less  of  the  indirect  support  and 
countenance,  of  law.  And  whenever  and  in  proportion  as  the  strict- 
ness of  this  diiicipHne  was  relaxed,  the  natural  tendency  of  mankind  to 
anarchy  reasserted  itself;  the  state  became  disorganized  from  within; 
mutual  conflict  for  selfish  ends,  neutralized  the  energies  which  were 
required  to  keep  up  the  contest  against  natural  causes  of  evil ;  and  the 
nation,  after  a  longer  or  briefer  interval  of  progressive  decline,  became 
either  the  slave  of  a  despotism,  or  the  prey  of  a  foreign  invader. 

'  **  The  second  condition  of  permanent  political  society  has  been 
found  to  be,  the  existence,  in  some  form  or  other,  of  the  feeling  of 
allegiance  or  loyalty.  This  feeling  may  vary  in  its  objects,  and  is.  not 
confined  to  any  particular  form  of  government;  but  whether  in  a 
democracy  or  m  a  monarchy,  its  essence  is  always  the  same ;  viz., 
that  there  be  in  the  constitution  of  the  state  something -w^cti  is  settled, 
something  permanent,  and  not  to  be  called  in  question;  something 
which,  by  eeneral  agreement,  has  a  right  to  be  where  it  is,  and  to  be 
secure  agamst  distuniance,  whatever  else  may  change.  Tliis  feeling 
may  attach  itself,  as  among  the  Jews  (and  indeed  in  most  of  the  com- 
monwealths of  antiquity),  to  a  common  Grod  or  gods ;  the  protectors 
and  guardians  of  their  state.  Or  it  may  attach  itself  to  certain  persons, 
who  are  deemed  to  be,  whether  by  divine  appointment,  by  long  pre- 
scription, or  by  the  general  recognition  of  their  superior  capacity  and 
woithinesB,  the  rightful  guides  and  guardians  of  the  rest.  Or  it  may 
attach  itself  to  laws ;  to  ancient  liberties,  or  ordinances ;  to  the  whole 
or  some  part  of  the  political,  or  even  the  domestic,  institutions  of  the 
state.  But  in  all  political  societies  which  have  had  a  durable  existence, 
there  has  been  some  fixed  point;  something  which  men  agreed  in 
holding  sacred ;  which  it  might  or  might  not  be  lawful  to  contest  in 
theory,  but  which  no  one  could  either  fear  or  hope  to  see  shaken  in 
practice;  which,  in  short  (except  perhaps  during  some  temporary 
crisis),  was  in  the  common  estimation  placed  tUfOve  discussion.  And 
the  necessity  of  this  may  easily  be  made  evident.  A  state  never  la, 
nor  until  mankind  are  vastly  improved,  can  hope  to  be,  fer  any  long 
time  exempt  from  internal  dissension ;  for  there  neither  is  nor  has  ever 
been  any  state  of  society  in  which  collisions  did  not  occur  between  the 
immediate  interests  and  passions  of  powerful  sections  of  the  people. 
What,  then,  enables  society  to  weather  these  storms,  and  pass  through 
turbulent  times  without  any  permanent  weakening  of  the  ties  which 
hold  it  together  1  Precisely  this — ^that  however  important  the  interaeta 
about  which  men  fell  out,  the  conflict  does  not  affect  the  fendamental 
principles  of  the  system  of  social  union  which  happens  to  exist ;  nor 
threaten  large  portions  of  the  community  with  the  subversion  of  that 
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<m  which  they  have  built  their  calculations,  and  with  which  their  hopes 
and  .aims  have  become  identified.  But  when  the  questioning  of  these 
fundamental  principles  is  ^not  an  occasional  disease,  but)  the  habitual 
condition  of  the  body  politic ;  and  when  all  the  violent  animosities  are 
called  forth,  which  spring  naturally  from  such  a  situation,  the  state  is 
virtually  in  a  position  of  civil  war ;  and  can  never  long  remain  free 
from  it  in  act  and  &cl. 

"  The  third  essential  condidon,  which  has  existed  in  all  durable  politi- 
cal societies,  is  a  strong  and  active  principle  of  nationality.  We  need 
scarcely  say  that  we  do  not  mean  a  senseless  antipathy  to  foreigners ; 
or  a  cherishing  of  absurd  peculiarities  because  they  are  national ;  or  a 
refusal  to  adopt  what  has  been  found  good  by  other  countries.  In  aU. 
these  senses,  the  nations  which  have  had  the  strongest  national  spirit 
have  had  the  least  nationality.  We  mean  a  principle  of  sympathy,  not 
of  hostility;  of  union,  not  of  separation.  We  mean  a  feeling  of  com- 
mon interest  among  those  who  Uve  under  the  same  government,  and 
are  contained  withm  the  same  natural  or  historical  boundaries.  We 
mean,  that  one  pait  of  the  community  shall  not  consider  themsdves  as 
foreiffners  with  regard  to  another  part;  that  they  shall  cherish  die  tie 
which  holds  them  together ;  shall  feel  that  they  are  one  people,  that 
their  lot  is  cast  together,  that  evil  to  any  of  their  fellow-countrymen  is 
evil  to  themselves,  and  diat  they  cannot  selfishly  free  themselves  firom 
their  share  of  any  common  inconvenience  by  severing  the  connexion. 
How  strong  this  feeling  was  in  the  ancient  commonwealths  every  one 
knows.  How  happily  Rome,  in  spite  of  all  her  tyranny,  succeeded 
in  establishing  the  feeling  of  a  common  country  among  the  provinces 
of  her  vast  and  divided  empire,  will  appear  when  any  one  who  has 
fflven  due  attendon  to  the  subject  shall  take  the  trouble  to  point  it  out. 
in  modem  dmes  the  countries  which  have  had  that  feeling  in  the 
strongest  degree  have  been  the  most  powerfiil  countries ;  England, 
France,  and,  in  proportion  to  dieir  territory  and  resources,  Holland 
and  Switzerland ;  while  England,  in  her  connexion  with  Ireland,  is  one 
of  the  most  signal  examples  of  the  consequences  of  its  absence.  Every 
Italian  knows  why  Italy  is  under  a  foreign  yoke ;  every  Qerman  knows 
what  maintaina  despotism  in  the  Austrian  empire ;  the  evils  of  Spain 
flow  as  much  fix>m  the  absence  of  nationality  among  the  Spaniards 
themselves,  as  fix>m  the  presence  of  it  in  their  relations  with  foreigners ; 
while  the  completest  illustration  of  all  is  afforded  by  the  republics  of 
South  America,  where  die  parts  of  one  and  die  same  state  adhere  so 
alighdy  together,  that  no  sooner  does  any  province  think  itself  ag- 
grieved by  the  general  government  than  it  proclaims  itself  a  separate 
nation." 

•  §  6.  While  the  derivative  laws  of  social  statics  are  ascertained  by 
analyzing  different  states  of  society,  and  comparing  them  with  one 
another,  without  reeard  to  the  order  of  their  succession ;  the  considera- 
tion of  the  successive  order  is,  on  the  contrary,  predominant  in  the 
study  of  social  dynamics,  of  which  the  aim  is  to  observe  and  explain 
the  sequences  of  social  conditions.  This  branch  of  the  social  science 
would  be  as  complete  as  it  can  be  made,  if  every  one  of  the  leading 
general  circumstances  of  each  generation  were  traced  to  its  causes  in 
the  generation  immediately  preceding.  But  the  eonsetuus  is  so  com- 
plete (especially  in  modem  history),  that  in  die  filiation  of  one  gener- 
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adon  and  another,  it  is  tiie  wbole  vAneh  produces  the  whole,  ndier 
than  any  part  a  part.  Little  progress  therefore  can  be  made  in  estaln 
Bahing  the  filiation,  directly  from  laws  of  human  nature,  without  having 
fint  ascertained  the  immediate  or  deriTative  laws  according  to  whicn 
aocid  states  generate  one  another  as  society  advanoes;  the  axiamaia 
media  of  Geneml  Sociology. 

The  empirical  laws  which  axe  most  readily  obtained  by  generaHza^ 
lion  firom  history  do  not  amount  to  this ;  they  are  not  the  '*  middle 
principles"  themselves,  but  only  evidence  towards  the  establiflhment 
of  such  prmciples.  They  consist  of  certain  general  tendencies  which 
may  be  perceived  in  society ;  a  progressive  increase  of  some  social 
elements  and  diminution  of  others,  or  a  gradual  chan^  in  the  general 
diaracter  of  certain  elements.  It  is  easily  aeen,  for  mstance,  that,  as 
socielT  advances,  mental  tend  more  and  more  to  prevail  over  bodily 
qualities,  and  masses  over  individuals :  that  the  occupation  of  all  that 
portion  of  mankind  who  are  not  under  OKtemal  restraint  ia  at  first 
duefly  military,  but  society  becomes  progressivdy  more  and  more  en* 
grossed  vrith  {noductive  pursuits,  and  die  military  spirit  graduaOy  givaa 
way'  to  the  industrial ;  to  which  many  other  similar  truths  might  easily 
be  added.  And  vrith  generalizations  of  this  description,  ordinary  in* 
quirers,  even  of  the  historical  school  now  predominant  on  the  Oonti* 
nent,  are  satisfied.  But  these  and  all  such  results  are  still  at  too  great 
a  distance  ficom  the  elementary  laws  of  human  nature  on  which  they 
depend,— too  many  links  intervene,  and  the  concurrence  of  canses  at 
each  link  is  fiup  too  complicated,— to  enable  these  propositions  to  be 
presented  as  direct  corollaries  fixim  those  elementary  pnnciplea.  They 
nave,  therefi)re,  in  the  minds  of  most  inquirers,  remained  m  the  state 
of  empiricid  laws,  applicable  only  within  the  bounds  of  actual  obser- 
vation ;  without  any  means  of  determining  their  real  limits,  and  of 
judging  whether  the  changes  which  have  hitherto  been  in  progress 
are  destined  to  continae  indefinitely,  or  to  terminate,  or  even  to  be 
reversed. 

$  7.  In  order  to  obtain  better  emmrical  laws,  we  must  not  rest  sat- 
isHbd  with  noting  the  proeressive  chanffes  which  manifest  themselvei 
ia  the  separate  elements  of  society,  and  m  which  nothing  is  indicated 
but  the  rriation  of  the  firagments  of  the  eflS»ct  to  corresponding  frag- 
ments of  the  cause.  It  is  necessary  to  combine  the  siatioal  view  of 
social  phenomena  with  the  dynamical,  considering  not  only  the  pro* 
gressive  changes  of  the  different  elements,  but  the  contemporaneous 
condition  of  each ;  and  thus  obtain  empirically  the  law  of  correspond- 
ence not  only  between  the  simultaneous  states,  but  between  the  aimul* 
taneous  changes,  of  those  elements.  This  law  of  correspondence  it  is, 
which,  after  being  duly  verified  a  priori^  vrill  become  the  real  scien- 
tifie  derivative  law  of  1^  development  of  humanity  and  human  afiaizs. 

In  the  difficult  process  of  obsca-vadon  and  con^iaiisan  which  is  hem 
required,  it  would  evidently  be  a  very  great  assistance  if  it  should 
happen  to  be  the  fact,  that  some  <me  element  in  the  complex  existenos 
of  social  man  is  preeminent  ever  all  others  as  the  prime  agent  of  tbe 
social  movement.  For  we  could  then  take  the  progress  o£  that  oos 
element  aa  the  central  chain,  to  each  successive  link  of  which,  the  covw 
responding  links  of  aH  the  other  progressions  being  appended,  die  sue* 
cession  of  the  fiicts  would  by  this  alone  be  presented  m  a  kind  of  apan* 
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taneoiu  order,  fiir  more  nearly  aj^proaching  to  the  real  order  of  their 
filiation  than  could  be  obtained  by  any  other  merely  empirical  proceai. 

Now,  the  evidence  of  history  and  the  evidence  of  human  nature 
,  combine,  by  a  most  atriking' instance  of  colisilience,  to  show  that  there 
is  really  one  social  element  which  is  thus  predominant,  and  almost 
paramount,  among  the  agents  of  the  social  progression.  This  is,  the 
state  of  the  specidative  Acuities  of  mankind ;  including  the  nature  of 
the  speculative  beliefs  which  by  any  means  they  have  arrived  at,  con- 
cerning themselves  and  the  world  by  which  they  are  surrounded. 

It  would  be  a  great  error,  and  one  very  little  likely  to  be  committed, 
to  assert  that  speculation,  intellectual  activity,  the  pursuit  of  truth,  is 
among  the  more  powerful  propensities  of  human  nature^  or  fills  a  large 
place  in  the  Hves  of  any,  save  decidedly  exceptional  individuals.  But 
notwithstanding  the  relative  weakness  of  this  principle  among  other 
sociological  agents,  its  influence  is  the  main  determining  cause  of  the 
social  progress ;  all  the  other  dispositions  of  our  nature  which  con- 
tribute to  that  progress,  being  dejpendent  upon  it  for  the  means  of 
accomplishing  their  share  of  the  wonc.  Thus  (to  take  the  most  obvioos 
ease  first),  die  impelling  force  to  most  of  the  innprovements  efiected  in 
the  arts  of  life,  is  the  desire  of  increased  matenal  comfort ;  but  as  we 
can  only  act  upon  external  objects  in  proportion  to  our  knowledge  of 
them,  the  state  of  knowledge  at  any  time  is  the  impassable  limit  of 
the  industrial  improvements  possible  at  that  time ;  and  the  progress  of 
industry*  must  follow,  and  depend  v^pon,  the  progress  of  knowledge. 
The  same  thing  may  be  shown  to 'be  true,  though  it  is  not  quite  so 
obvious,  of  the  pixigress  of  the  fine  arts.  Further,  as  the  strongest 
propensities  of  human  nature  (being  the  purely  selfish  ones,  and  those 
of  a  sympathetic  character  which  partake  most  of  the  natore  of  selfish- 
ness) evidently  tend  in  themselves  to  disunite  mankind,  not  to  unite 
them — to  make  them  rivals,  not  confederates;  sociid  existence  is  only 
possible  by  a  disciplining  of  those  more  powerfiil  propensities,  which 
consists  in  subordinating  them  to  a  common  system  of  opinions.  The 
degree  of  this  subordination  is  the  measure  of  the  completeness  of  the 
social  union,  and  the  nature  of  the  common  c^nions  determines  its 
kind.  But  in  order  that  mankind  should  conform  their  actions  to  any 
set  of  opinions,  these  opinions  mui«  exist,  must  be  believed  by  them. 
And  thus,  the  state  of  the  speculative  fiiculties,  the  character  of  the 
propositions  assented  to  by  the  intellect,  essentially  determines  the 
moral  and  political  state  of  the  comnunity,  as  we  have  already  seen 
that  it  determines  the  phvsicaL 

These  conclusions,  deduced  firom  the  laws  of  human  nature,  are  in 
enltire  accordance  with  the  general  ftcts  of  history.  Svery  cOnsiderar 
Me  change  historically  known  to  us  in  the  condition  of  any  portion  of 
mankind,  has  been  preceded  by  a  change,  of  propoitiond  extent,  in 
the  state  of  their  knowledge,  or  in  their  prevalent  beliefii.  As  betweoi 
any  given  state  of  speculation,  and  the  coirektive  state  of  everything 
else,  it  was  almost  always  the  former  which  first  showed  itself;  though 
the  effbcts,  no  doubt,  reacted  potently  upon  the  cause.  Every  con- 
siderable advance  in  material  civilization  has  been  preceded  by  an 
advance  in  knowledge  \  and  when  any  great  social  change  has  come 
to  pass,  a  great  change  in  the  opinions  ana  modes  of  thinking  of  society 
baa  taken  place  shortly  before.  Polytheism,  Judaism,  Christianity, 
Protestantism,  the  negative  philosophy  of  modem  Europe,  and  its 
4E 
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posidye  science— each  of  these  has  been  a  primary  a^^ent  in  making 
society  what  it  was  at  each  successive  period,  while  society  was  but 
■econdarily  instnimental  in  making  ihemf  each  of  them  (so  £ax  as  causes 
can  be  assigned  for  its  existence)  being  mainly  an  emanation  not  firom 
the  practical  life  of  the  period,  but  from  the  state  of  belief  and  thought 
during  some  time  previous.  The  weakness  of  the  speculative  pro- 
pensity has  not,  therefore,  prevented  the  progress  of  speculation  nom 
governing  that  of  society  at  large ;  it  has  only,  and  too  often,  prevented 
progress  altogether,  where  the  intellectual  progression  has  come  to  an 
early  stand  for  want  of  sufficiently  favorable  circumstances. 

From  this  accumulated  evidence,  we  are  justified  in  concluding,  that 
the  order  of  human  proeression  in  all  respects  will  be  a  corollary  dedu- 
cible  from  the  order  of  progression  in  tne  intellectual  convictions  of 
mankind,  that  is,  fitmi  the  law  of  the  successive  transformations  of 
religion  and  science.  The  question  remains,  whether  this  law  can  be 
determined ;  at  first  frt>m  history  as  an  empirical  law,  then  converted 
into  a  scientific  theorem  by  deducing  it  d  priori  from  the  principles  of 
human  nature.  As  the  progress  of  knowledge  and  the  changes  in  the 
opinions  of  mankind  are  very  slow,  and  manifest  themselves  m  a  well- 
defined  manner  only  at  long  intervals  ;  it  cannot  be  expected  that  die 
general  order  of  sequence  dbould  be  discoverable  firom  the  examination 
of  less  than  a  very  considerable  part  of  the  duration  of  the  socisl 
progress.  It  is  necessary  to  take  into  consideration  the  whole  of  past 
time,  fit>m  the  first  recorded  condition  of  the  human  race ;  and  it  is 
probable  that  all  the  terras  of  the  series  already  past  were  indispensable 
to  the  operation ;  that  the  memorable  phenomena  of  the  last  generation, 
and  even  those  of  the  present,  .were  necessary  to  manifest  the  law,  and 
that  consequently  the  Science  of  History  has  only  become  possible  in 
cur  own  time. 

§  8.  The  investigation  which  I  have  thus  endeavored  to  characterize, 
has  been  systematically  attempted,  up  to  the  present  time,  by  M.  Gomte 
alone.  It  is  not  here  that  a  critical  examination  can  be  undertaken  or 
the  results  of  his  labors;  which  besides  are  as  yet,  comparatively  speak* 
ing,  only  in  their  commencements  But  his  works  are  the  only  source 
to  which  the  reader  can  resort  for  practical  exemplification  of  the  studv 
of  social  phenomena  on  the  true  principles  of  the  Historical  Method. 
Of  that  method  I  do  not  hesitate  to  pronounce  them  a  model :  what  is 
the  value  of  his  conclusions  is  another  question,  and  one  on  which  this 
is  not  the  place  to  decide. 

I  cannot,  however,  omit  to  mention  one  important  generalization, 
which  he  regards  as  the  frindamental  law  of  the  progress  of  human 
knowledge.  Speculation  he  conceives  to  have,  on  every  subject  of 
human  inquiry,  three  successive  stages ;  in  the  first  of  which  it  tends 
to  explain  the  phenomena  by  supernatural  agencies,  in  the  second  by 
metaphysical  abstractions,  and  in  the  third  or  final  state  confines  itseU 
to  ascertaining  their  laws  of  succession  and  similitude.  This  general* 
ization  appears  to  me  to  have  that  high  degree  of  scientific  evidence, 
which  is  derived  from  the  concurrence  of  the  indications  of  histoir 
with  the  probabilities  derived  from  the  constitution  of  the  human  mind. 
Nor  could  it  be  easily  conceived,  from  the  mere  enunciation  of  such  a 
proposition,  what  a  flood  of  light  it  lets  in  upon  the  whole  course  of 
history;  when  its  consequences  are  traced,  by  connecting  with  each  of 
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the  three  stales  of  human  intellect  which  it  distinguishes,  and  with  each 
successive  modification  of  those  three  states,  the  correlatiye  condition 
of  all  other  social  phenomena. 

But  whatever  decision  competent  judges  .may  pronounce  on  the 
results  arrived  at  by  any  individual  inquirer,  the  method  has  been  found 
by  which  an  indefinite  number  of  the  derivative  laws  both  of  social 
order  and  of  social  progress  may  in  time  be  ascertained.  By  the  ^d 
of  these  we  may  hereafter  succeed  not  only  in  looking  ftr  forward  into 
the  future  history  of  the  human  race,  but  in  determimnf  what  artificial 
means  may  be  used,  and  to  what  extent,  to  accelerate  me  natural  pro- 
gress in  so  far  as  it  is  beneficial ;  to  compensate  for  whatever  may  be 
its  inherent  inconveniences  or  disadvantages ;  and  to  euard  against  the 
dangers  or  accidents  to  which  our  species  is  exposed  from  ttie  neces* 
sary  incidents  of  its  progression.  Such  practical  instructions,  founded 
on  the  highest  branch  of  speculative  sociology,  will  form  the  noblest 
and  most  beneficial  portion  of  the  Political  Art. 

That  of  this  science  and  art  even  the  foundations  are  but  beginning 
to  be  laid,  is  sufficiently  evident  But  the  most  powerful  and  accom- 
plished  minds  of  the  present  age  are  fairly  turning  themselves  towards 
that  object,  and  it  is  the  point  towards  which  the  speculative  tenden- 
cies of  mankind  have  now  for  some  time  been  converging.  For  the 
first  time,  it  has  become  the  aim  of  the  greatest  scientific  thinkers  to 
connect  by  theories  the  facts  of  universal  histoiy :  for  the  first  time  it 
is  acknowledged,  that  no  social  doctrine  is  of  anv  value  unless  it  can 
explain  the  whole  and  every  part  of  history,  so  iar  as  the  data  exist ; 
and  that  a  Philosophy  of  History  is  at  once  the  verification,  and  the 
initial  form,  of  the  Fhilosophy  of  the  Progress  of  Society. 

If  the  endeavors  now  making  in  all  the  more  cultivated  nations,  and 
beginning  to  be  made  even  in  England  (generally  the  last  to  adopt 
whatever  does  not  originate  with  herself),  for  the  construction  of^a 
Philosophy  of  History,  shall  be  directed  and  controlled  by  those  views 
of  the  nature  of  sociological  evidence  which  I  have  attempted  to  state, 
but  which  hitiierto  are  to  my  knowledge  exemplified  nowhere  but  in 
the  writings  of  M.  Comte ;  they  cannot  &il  to  g^ive  birth  to  a  sociologi- 
cal system  widely  removed  firom  the  vague  and  conjectural  character 
of.  all  former  attempts,  and  worthy  to  take  its  place,  at  last,  among 
established  sciences.  When  this  time  shall  come,  no  important  bradth 
of  human  affairs  will  be  any  longer  abandoned  to  empiricism  and  un- 
scientific surmise :  the  circle  of  human  knowledge  will  be  complete, 
and  it  can  only  thereafter  receive  further  enlargement  by  perpetual 
expansion  frt>m  within. 
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CHAPTER  XI. 

OV  THB  LOOIC  or  nUCTUX,  cm  ABT;  IKCLimiNO  MORALITT  AND  P(MJC7. 


{  1.  Iir  the  preceding  chapters  w^  have  eodeayored  to 
the  preseut  state  of  those  among  the  branches  of  knowledge  called 
Moral,  which  are  sciences  in  the  only  proper  sense  of  the  term,  that 
is,  inquiries  into  the  course  of  nature.  It  is  customary,  however,  to 
iBclude  under  the  term  moral  knowledge,  and  even  (though  impropeiv 
ly)  under  that  of  moral  science,  an  inquiry  the  results  of  which  do  not 
express  themselves  in  the  indicative,  but  in  the  imperative  mood,  or  in 
periphrases  equivalent  to  it ;  what  is  called  the  knowledge  of  duties ; 
practical  ethics,  or  nnorality. 

Now,  the  imperatlye  mood  is  the  characteriatic  of  Art,  a^  disdn- 
guished  from  Science.  Whatever  speaks  in  rules  Or  precepts,  not  in 
assertions  respecting  matters  of  fact,  is  art ;  and  ethics,  or  morality,  is 
properly  a  portion  of  the  art  corresponding  to  the  sciences  of  human 
nature  and  soctetv :  the  remainder  ccmsisting  of  prudence  or  policy,  and 
the  art  of  education. 

The  Method,  therefore,  of  Ethics,  can  be  no  other  than  that  of  Art, 
or  Practice,  in  general :  and  the  portion  yet  uncompleted,  of  the  task 
which  we  propMed  to  ourselves  m  the  concludinff  JBook,  is  to  charac^ 
tflrize  the  general  Method  of  Art,  as  distinguished  from  Science. 

§  2.  In  all  branches  of  practical  business,  there  are  caaes  in  which 
an  individual  is  bound  to  conform  his  practice  to  a  pre-established  rule, 
while  there  are  others  in  which  it  is  pait  of  his  task  to  find  c^r  construct 
the  rule  by  which  he  is  to  govern  his  conduct.  The  first,  for  example, 
is  the  case  of  a  judge,  under  a  definite  written  code.  The  judee  is  not 
called  upmi  to  determine  what  course  would  be  intrinsically  me  most 
advisable  in  the  particular  case  in  hand,  but  only  within  what  rule  of 
law  it  fidis ;  what  the  legislator  has  commanded  to  be  done  in  the  kind 
of  case,  and  must  therefore  be  presumed  to  have  intended  in  the  in- 
dividual case.  The  method  must  here  be  wholly  and  exclusively  one 
of  ratiocination  or  syllogism;  and  the  process  ia  obviously,  what  in  our 
analysis  of  the  syllogism  we  showed  that  aU  ratiocination  is,  namely, 
die  interpretation  of  a  fimnula. 

In  order  that  an  iUustratioa  of  the  opposite  ca^e  may  be  taken  from 
the  same  class  of  subjects  as  the  former,  we  will  suppose,  in  contrast 
with  the  situation  of  the  iudge,  the  position  of  a  legislator.  As  the 
judge  has  laws  for  his  guidance,  so  the  leg^lator  haa  rules,  and  maxims 
of  policy ;  but  it  would  be  a  manifest  error  to  suppose  that  the  legis- 
lator is  bound  by  these  maxims,  in  the  same  manner  as  the  judee  is 
bound  by  the  laws^  and  that  all  he  has  to  do  is  to  argue  down  nrom 
them  to  the  particular  ketse,  aa  the  judge  does  from  the  laws.  The  legis- 
lator is  bound  to  take  into  consideration  the  reason  or  grounds  of  the 
maxim ;  the  judge  haa  nothing  to  do  with  those  of  the  law,  except  so 
far  as  a  consideration  of  them  may  throw  lieht  upon  the  intention  of 
the  law-maker,  where  his  words  have  lef^  it  doubtful.  To  the  judge, 
the  rule,  once  positively  ascertained,  is  final ;  but  the  legislator,  or 
other  practitioner,  who  goes  by  rules  rather  than  by  their  reasons,  like 
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the  old-fkBhioned  G^erman  taedciaas  who  were  Yaaqaished  by  Napoleon, 
or  the  physician  who  preferred  that  his  patients  should  die  by  rule 
rather  than  recorer  contrary  to  it,  is  rightly  judged  to  be  a  mere  ped- 
ant, and  the  slave  of  his  fohnulas. 

Now,  the  reasons  of  a  maxim  of  policy,  or  of  any  other  rule  of  ait, 
can  be  no  other  than  the  theorems  of  the  corresponding  science. 

The  relation  in  whidi  rules  of  art  stand  to  doctrines  of  science  may 
be  thus  characterized.  The  art  proposes  to  itself  an  end  to  be  at- 
tained, defines  the  end,  and  hand^  it  over  to  the  science.  The  science 
receives  it,  considers  it  as  a  phenomenon  or  effect  to  be  studied,  and 
having  investigated  its  causes  and  conditions,  sends  it  back  to  Arc  with 
a  theorem  of  the  combinations  of  circumstances  by  which  it  could  be 
produced.  Art  then  examines  these  combinations  of  circumstances, 
and  according  as  any  of  them  are  or  are  not  in  human  power,  pro- 
nounces the  end  attainable  or  not.  The  only  one  of  the  preqiisses, 
therefore,  which  Art  supplies,  is  the  original  major  premiss,  which  as- 
serts that  the  attainment  of  the  given  end  is  desirable.  Science  then 
lends  to  Art  the  proposition  (c^tained  by  a  series  of  inductions  or 
of  deductions)  that  the  performance  of  certain  actions  will  attain  the 
end.  From  Uiese  premisses  Art  concludes  that  the  performance  of 
these  actions  is  desirable,  and  finding  it  also  practicable,  converts  the 
dieorem  into  a  rule  or  precept. 

§  3.  It  deserves  particular  notice,  that  the  theorem  or  speculative 
truth  is  not  ripe  for  being  turned  into  a  precept,  until  all  that  part  of 
the  operation  which  belongs  to  science  has  been  completely  performed. 
Suppose  that  we  have  completed  the  scientific  process  only  up  to  a 
certain  point ;  have  discovered  that  a  particular  cause  will  jnoduce 
the  desired  eflfect,  but  not  ascertained  all  the  negative  conditions  which 
are  necessary,  that  is,  all  the  circumstances  which,  if  present,  would 
prevent  its  production.  If,  in  this  imperfisot  state  of  the  scientific  the- 
ory, we  attemptto  frame  a  rule  of  art,  we  perform  that  operatioii 
prematurely.  Whenever  any  counteracting  cause,  overlooked  by  tlie 
theorem,  takes  place,  the  rule  will  be  at  fault :  we  shall  employ  the 
means  and  the  end  will  not  follow.  No  aligning  from  or  about  the 
rule  itself  will  then  help  us  through  the  difficulty :  there  is  nothing  fiir 
it  but  to  turn  back  and  finish  the  scientific  process  which  shouldhave 
preceded  the  formation  of  the  rule.  We  must  reopen  the  investigation, 
to  inquire  into  the  remainder  of  the  conditions  upon  which  the  effect 
depends ;  and  only  after  we  have  ascertained  the  whole  of  these,  are 
we  prepared  to  transform  the  completed  law  of  the  effect  into  a  pre- 
cept, in  which  those  circumstances  or  combinations  of  circumstances 
which  the  scieifce  exhibits  as  conditions,  are  prescribed  as  means. 

It  is  true  that,  for  the  sake  of  convenience,  rules  must  be  formed 
from  something  less  than  this  ideally  perfect  theory ;  in  the  first  place, 
because  the  ti^eory  can  seldom  be  made  ideally  perfect ;  and  next, 
because,  if  all  the  counteracting  contingencies,  whether  of  finequent  or 
of  rare  occurrence,  were  included,  the  rules  would  be  too  cumbrous  to 
be  apprehended  and  remembered  by  ordinary  capacities,  on  the  com- 
mon occasions  of  lifb.  The  rules  of  art  do  not  attempt  to  comprise  moxB 
conditions  than  require  to  be  attended  to  in  ordinary  cases,  and  ue 
therefore  always  imperfect.  In  the  manual  arts,  where  the  reauisite 
conditions  are  not  numerous,  and  where  those  whidi  the  rules  oo  not 
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specify,  are  generally  either  plain  to  common  obaenration  or  apeed- 
ily  leaint  fiom  practice,  nilea  may  be  safely  acted  upon  by  persons 
who  know  nothing  more  than  the  rule.  But  in  the  complicatea  affairs 
of  life,  and  still  more  in  those  of  states  and  societies,  nues  cannot  be 
relied  on,  without  constantly  referring  back  to  the  scientific  laws  on 
which  they  are  founded.  To  know  what  are  the  practical  contingen- 
cies which  reauire  a  modification  of  the  rule,  or  which  are  altogether 
excentions  to  it,  is  to  know  what  combinations  of  circumstances  would 
interfere  with,  or  entirely  counteract,  the  consequences  of  those  laws : 
and  this  can  only  be  learnt  by  a  reference  to  the  theoretical  grounds 
of  the  rule. 

By  a  wise  practitioner,  therefine,  rules  of  conduct  will  only  be  con- 
sidered as  provisional.  Being  made  for  the  most  numerous  cases,  or 
fi>r  those  of  most  ordinary  occurrence,  they  point  out  the  manner  in 
which  it  will  be  least  perilous  to  act,  where  time  or  means  do  not  exist 
for  analyzing  the  actual  circumstances  of  the  case,  or  where  for  any 
reason  we  cannot  trust  our  judgment  in  estimating  them.  But  they  do 
not  at  all  supersede  the  propriety  of  going  through  (when  circum- 
stances permit)  the  scientific  process  requisite  for  fnimin^  a  rule  fixim 
the  data  of  the  pazticular  case  befi)re  us.  At  the  same  time,  the  com- 
mon rule  may  very  properly  serve  as  an  admonition,  that  a  certain 
mode  of  action  has  been  found  by  ourselves  and  others  to  succeed  in 
the  cases  of  most  common  occurrence ;  so  that  if  it  be  unsuitable  in  the 
case  in  hand,  the  reason  of  its  being  so  will  be  likely  to  arise  from 
some  unusual  circumstance. 

§  4.  The  error  is  therefi>re  apparent,  of  those  who  would  deduce  the 
line  of  conduct  proper  to  particular  cases,  fit>m  supposed  universal 

Practical  maxims ;  overlocfking  the  necessity  of  constantly  refisning 
ack  to  the  principles  of  the  speculative  science,  in  order  to  be  sure  of 
attaining  even  the  specific  ena  which  the  rules  have  in  view.  How 
much  ffreater  stiU,  then,  must  the  eiror  be,  of  setting  up  such  unbend- 
ing prmciples,  not  merely  as  universal  rules  for  attaining  a  given  end, 
but  as  rules  of  conduct  generally  ;  without  regard  to  the  possibility, 
not  only  that  some  moouying  cause  may  prevent  the  attainment  of 
the  given  end  by  the  means  which  the  rule  prescribes,  but  that  success 
itself  may  conflict  with  some  other  end,  which  may  possibly  chance  to 
be  more  desirable. 

This  is  the  habitual  error  of  many  of  the  political  speculators  whom 
I  have  characterized  as  the  geometrical  school ;  especially  in  France, 
where  ratiocination  firom  rules  of  practice  forms  the  staple  commodity 
of  journalism  and  political  oratory ;  a  misapprehension  of  the  functions 
of  Deduction  which  has  brought  much  discredit,  in  the  estimation  of 
foreigners,  upon  the  spirit  of  generalization  so  honorably  characteristic 
of  the  French  mind.  The  common-places  of  politics,  m  France,  ars 
large  and  sweeping  practical  maxims,  from  which  as  ultimate  premisses 
men  reason  downwards  to  particular  applications,  and  this  they  call 
being  logical  and  consistent.  For  instance,  they  are  perpetually  ar- 
guing that  such  and  such  a  measure  ought  to  be  adopted,  because  it  is 
a  consequence  of  the  principle  on  which  the  form  of  government  is 
jfounded ;  of  the  principle  ot  legitimacy,  or  the  principle  of  the  sove- 
reignty of  the  people.  To  which  it  may  be  answered,  that  if  these  be 
really  practical  principles,  they  nrast  rest  upon  speculative  grounds; 
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the  sovereignty  of  the  people  (for  example)  must  be  a  rieht  foundation 
for  government,  because  a  government  thus  -constituted  tends  to  pro- 
duce certain  beneficial  effects.  Inasmuch,  however,  as  no  flrovemment 
produces  all  possible  beneficial  effects,  but  all  are  attended  with  more 
or  fewer  inconveniences;  and  since  these  cannot  be  combated  by 
mean^  drawn  from  the  very  causes  which  produce  them ;  it  would  be 
often  a  much  stronger  recommendation  of  some  practical  arrangement, 
that  it  does  not  follow  irom  what  is  called  the  general  principle  of  the 
government,  than  ^at  it  does.  Under  a  government  of  legitimacy,  the 
presumption  is  far  rather  in  favor  of  institutions  of  popular  origin;  and 
m  a  democracy,  in  favor  of  arrangements  tending  to  check  the  impetus 
of  popular  will.  The  line  of  argumentation  so  commonly  mistaken  in 
France  for  political  philosophy,  tends  to  the  practical  conclusion  that 
we  should  exert  our  utmost  efforts  to  agflravate,  instead  of  alleviating, 
whatever  are  the  characteristic  imperfections  of  the  system  of  institu- 
tions which  we  prefer,  or  tmder  wnich  we  happen  to  live. 

§  5.  The  Logic  of  Art  (it  appears  firom  all  that  has  now  been  said) 
consists  essentially  of  this  one  principle,  that  inquiry  and  discussion 
should  take  place  on  the  field  ot  science  alone.  The  rules  of  art  are 
required  to  conform  to  the  conclusions  of  science,  not  to  principles  or 
premisses  of  its  own. 

An  Art,  or  a  bodv  of  Art,  consists  of  the  rules,  together  with  as 
much  of  the  speculative  propositions  as  comprises  the  justification  of 
those  rules.  The  complete  art  of  any  matter,  includes  a  selection  of 
such  a  portion  from  the  science,  as  is  necessary  to  show  on  what  con- 
ditions the  effects,  which  the  art  aims  at  producing,  depend.  And  Art 
in  general,  consists  of  the  truths  of  Science,  arranged  m  the  most  con- 
venient order  for  practice,  instead  of  the  order  which  is  the  most  con- 
venient for  thought.  Science  groups  and  arranges  its  truths  so  as  to 
enable  us  to  take  in  at  one  view  as  much  as  possible  of  the  general  order 
of  the  universe.  Art,  though  it  must  assume  the  same  general  laws, 
follows  them  only  into  such  of  their  detailed  consequences  as  have  led 
to  the  formation  of  rules  of  conduct;  and  brings  together  from  parts  of 
the  field  of  science  most  remote  from  one  another,  the  truths  relating 
to  the  production  of  the  different  and  heterogeneous  conditions  neces- 
sary to  each  effect  which  the  exigencies  of  practical  life  require  to  be 
produced. 

On  this  natural  difference  between  the  order  of  the  propositions  of 
Science  and  those  of  Art  (science  following  one  cause  to  its  various 
effects,  while  art  traces  one  effect  to  its  multiplied  and  diversified 
causes  and  conditions),  a  principle  may  be  grounded,  which  has  been 
suggested  with  his  usual  sagacity,  but  not  dwelt  upon  or  accompanied 
with  the  necessary  explanations,  by  M.  Comte.  It  is,  that  ^ere  ought 
to  be  a  set  of  intermediate  scientific  truths,  derived  from  the  higher 
generalities  of  science,  and  destined  to  serve  as  the  generalia  or  first 
principles  of  the  various  arts.  The  scientific  operation  of  firaming 
these  intermediate  principles,  M.  Comte  considers  as  one  c^  those  re- 
sults of  philosophy  which  are  reserved  for  futurity.  The  only  com- 
plete example  wmch  he  can  point  out  as  actually  realized,  and  which 
can  be  held  up  as  a  type  to  be  imitated  in  more  important  matters,  is 
the  general  theory  of  the  art  of  Descriptive  Geometry,  as  conceived  by 
M.  Monge.    It  is  not,  however,  difficult  to  underBtand  what  the  natoio 
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>f  these  intermediate  general  principles  mast  be.  After  framing  the 
most  comprehensive  possible  conception  of  the  end  to  be  aimed  at,  that 
is,  of  the  effect  to  be  produced,  and  determining  in  the  same  compre- 
hensive manner  the  set  of  conditions  on  which  that  effect  depends; 
there  remains  to  be  taken,  a  general  survey  of  the  resources  which  can 
be  commanded  for  realizing  this  set  of  conditions;  and  when  the  result 
of  this  survey  has  been  embodied  in  the  fewest  and  most  extensive 
propositions  possible,  those  propositions  wiU  express  the  general  relar 
tion  between  the  available  means  and  the  end,  and  from  them,  there* 
fore,  the  practical  methods  of  the  art  will  follow  as  corollaries.  But 
the  further  development  of  this  idea  may  be  lefl  to  those  who  have  the 
means  and  on  whom  the  special  office  devolves,  of  practically  i4>ply- 
ing  it  for  the  purpose  of  constructing,  on  scientific  pnnciples,  the  gen- 
eral theories  of  the  different  arts.* 

§  6.  After  these  observations  on  the  Logic  of  Practice  in  general^ 
little  needs  here  be  said  of  that  department  of  Practice  which  has 
Received  the  name  of  Morality ;  since  it  forms  no  part  of  die  appro- 
priate object  of  this  work  to  discuss  how  tar  morali^  depends,  like 
other  arts,  upon  the  consideration  of  means  and  ends,  and  how  &r,  if 
at  all,  upon  anything  else. 

This,  however,  may  be  said ;  diat  questions  of  practical  morality 
are  partly  similar  to  those  which  are  to  be  decided  by  a  judge,  and 
partly  to  those  which  have  to  be  solved  by  a  legislator  or  adxninis- 
trator.  In  some  things  our  conduct  ouffht  to  confonn  itself  to  a  pre- 
scribed rule ;  in  others,  it  is  to  be  guided  by  the  best  judgment  which 
can  be  formed  of  the  merits  of  the  particular  case. 

Without  entering  into  the  disputed  questions  reu>ecting  the  founda^ 
tion  of  morality,  we  may  consider  as  a  conclusion  following  alike  from 
all  systems  of  ethics,  that,  in  a  certain  description  of  cases  at  least, 
moraJity  consists  in  the  simple  observance  of  a  rule.  The  cases  in 
question  are  those  in  which,  although  any  rule  which  can  be  formed  is 
probablv  (as  we  remarked  on  maxims  of  policy^  more  or  less  imper- 
fectly adapted  to  a  portion  of  the  cases  wnich  it  comprises,  there  is 
still  a  necessity  that  some  rule,  of  a  nature  simple  enough  to  be  easily 
underatood  and  remembered,  should  not  only  be  laid  down  for 
guidance,  but  universally  observed,  in  order  that  the  various  persons 
concerned  may  know  what  they  have  to  expect :  the  inconvenience  of 
uncertainty  on  their  part  being  a  greater  evil  than  that  which  may 
possibly  arise,  in  a  nunority  of  cases,  from  the  imperfect  adaptation  o£ 
the  rule  to  those  cases. 

Such,  for  example,  is  the  rule  of  veracity ;  that  of  not  infringing  the 
legal  rights  of  otners;  and  so  forth:  concerning  which  it  is  obvious 
that  although  many  cases  exist  in  which  a  deviation  from  the  rule 
would  in  the  particular  case  produce  more  good  than  evil,  it  is  neces- 
sary for  general  security,  either  that  the  rules  should  be  inflexibly 
observed,  or  that  the  license  of  deviating  from  them,  if  such  be  ever 
permitted,  should  be  confined  to  definite  classes  of  cases,  and  of  a  very 
peculiar  and  extreme  nature. 

*  A  lyetematic  treatise  on  the  yeneiml  metnt  which  man  poneMes  of  acting  upon  na- 
ture, is  one  of  the  works  which  M-  Gomte  holds  out  the  hope  of  his  prodaeing  at  soase 
fcture  time ;  and  no  aobfjeet  afiuds  alaifor  scope  for  th^  fccnltiea  of  ao  Migiasl  and  con 
pwhepsive  a  mind. 
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With  respect,  therefore,  to  these  cases,  practical  ethics  mualt,  likA" 
the  administration  of  positive  law,  follow  a  method  strictly  and  direcdy 
ratiocinative :  whether  the  rules  themselves  are  obtained,  like  those 
of  other  arts,  from  a  scientific  consideration  of  tendencies,  or  are 
referred  to  the  authority  of  intuitive  consciousness  or  express  reve- 
lation. 

In  cases,  howiever,  in  which  there  does  nOt  exist  a  necessity  for  a 
common  rule,  t6  be  acknowledged  and  relied  upon  as  the  basis  of 
social  life ;  where  we  are  at  liberty  to  inquire  what  is  the  most  moral 
course  under  the  particular  circumstances  of  the  lease,  without  refer- 
ence to  the  authorized  expectations  of  other  people ;  there  the  Method 
of  Ethics  cannot  differ  materially  from  the  method  of  every  other 
department  of  practice.  Like  other  arts,  it  sets  out  from  a  general 
pnnciple,  or  original  m^or  premiss,  enundative  of  its  particular  end : 
whether  that  end  be  the  greatest  possible  happiness,  as  is  contended 
by  some,  or  the  conformity  of  our  character  to  ideal  perfection 
according  to  some  particular  standard,  as  others  hold.  But  on  this  as 
on  other  subjects,  when  the  end  has  been  laid  down,  it  belongs  to 
Science  to  inquire  what  are  the  kinds  of  actions  by  which  this  end, 
this  happiness  or  this  perfection  of  character,  is  capable  of  being 
realizea.    When  Science  has  framed  propositions,  which  are  the  com- 

Sleted  expression  of  the  whole  of  tne  conditions  necessary  to  the 
esired  end,  these  are  handed  over  to  Art,  which  has  nothing  fhrther 
to  do  but  to  transform  them  into  corresponding  rules  of  conduct. 

• 

§  7.  With  these  remarks  we  must  close  this  summary  view  of  the 
application  of  the  general  logic  of  scientific  inquiry  to  the  moral  and 
social  departments  of  science.  Notwithstanding  the  extreme  gener- 
ality of  the  principles  of  method  which  I  have  laid  down  (a  generality 
which  I  trust  is  not,  in  this  instance,  synonymous  with  vagueness),  I 
have  indulged  the  hope  that  to  some  of  those  on  whom  the  task  will 
devolve  of  ormging  those  most  important  of  all  sciences  into  a  more 
satis&ctory  state,  these  observations  may  be  useful,  both  in  removing 
erroneous  and  in  clearing  up  the  true  conceptions  of  the  means  by 
which,  on  subjects  of  so  high  a  degree  of  complication,  truth  can  be 
attained.  Should  this  have  been  accomplished,  something  not  unim- 
portant win  have  been  contributed  towards  what  is  probably  destined 
to  be  the  great  intellectual  achievement  of  the  next  two  or  three  gen- 
erations m  European  thinkers :  although,  for  the  realization  of  the 
important  results,  of  which  it  has  been  thus  indirectly  attempted  to 
facilitate  the  attainment,  mankind  must  ever  be  principallv  indebted 
to  the  genius  and  industry  of  ethical  and  sociological  philosophers, 
whether  of  the  present  or  of  future  times. 
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Abiiraet  natnet,  page  18 ;  may  be  changed 
to  concrete,  71. 

AUtractum,  389. 

Aeeidens,  81,  84,  90. 

Accidental  propotUiont,  74. 

Aeiioiu,  36,  522. 

Adjeetfvet,  real  names,  16. 

^quipoUeney  of  asaestionB,  108. 

jBquivoaU  tcrnu,  30. 

Agemt  and  patient^  201. 

Agreement^  method  of,  224,  238;  its  im- 
perfection, 251,  308,  313. 

Algebra^  164,  177,  a.,  429. 

AmHgwty,  25,  53. 

Atmlogy,  30,  47,  333  *,  its  Talae,  335 ;  fidse 


anala^y,  491. 


Analysis,  7,  92 ;  chemical,  255. 

Antecedent,  310 ;  distinct  from  cause,  304. 

Approximate  generaUxations,  351,  529, 
541. 

A  priori  and  h  posteriori,  259,  490,  546. 

A  priori  truths,  the  argument  for  them  an- 
swered, 154. 

Archimedes,  466. 

Aristotelian  logic,  2. 

Aristotle,  his  catefories,  31;  predicables, 
81;  doctrioe  of  motion,  394,  467;  of 
the  lever,  395,  a. 

Arithmetic,  164. 

Amott,  Dr.,  his  treatment  of  inflamma- 
tion, 284,  a. 

Art  and  Science,  2,  588,  591. 

Aesertions,  107,  360. 

AMSociation,  laws  of,  159,  285,  419,  532 ; 
as  affecting  the  meaning  of  words,  104, 
^  407, 417. 

Assumptions,  at  the  foundation  of  deduct- 
ive reasoning,  169. 

Astronomy,  575 ;  illustrates  the  process  of 
indaction,  173 ;  its  progress,  528. 

Attributes,  19,  37,  43,  49,  67,  93;  connot- 
ed, 21,  80;  quality,  42;  of  mind,  50. 

Axioms  of  reasoning,  120, 170;  are  ezper- 
imental  truths,  152,  163 ;  of  geometry, 
151,  370;  of  mechanics,  160,  162,  a.; 
of  orithmetic,  168. 

Ajciomata  media,  their  value,  544,  584. 

B. 

B^»€on,  his  description  of  logic,  6:  his  serv- 
ices to  science,  187,  544;  his  method 
now  reverwd,  286;  of  induction,  468; 
false  metaphor,  496 ;  on  aziomata  me- 
'      544. 


Beingf  32,  53. 

Bditf,  object  of,  67 ;  superstitions,  457 

Bentham,  on  classiBcation  of  laws,  447 1 
his  school  of  politics,  558. 

Berkeiey,  theory  of  vision,  4 ;  argument 
for  univenal  mind,  507 ;  his  opponents, 
517. 

Bias  in  forming  opinions,  450. 

Body,  38,  41. 

Botany,  its  descriptive  terms,  423,  442. 

Brown,  T.,  theory  of  ratiocination,  135 ; 
on  the  "  sufficient  reason,"  465 ;  muscu- 
lar sense,  533. 

C. 

Caucus,  368. 

Cariyle,  bis  metaphor  coneeming  strengtbt 
495. 

Carpenter,  W.  B.,  his  Physiology,  213,  a. 

Categorematic  terms,  16. 

Categories,  31,  52. 

Cassation,  law  of,  196, 271 ;  derived  from 
experience,  197;  its  evidence,  337, 339; 
its  limit,  342;  applied  to  human  will^ 
522. 

Causi,  36,  44, 194 ;  how  iar  the  object  of 
human  study,  196,  209;  according  to 
the  schoolmen,  199 ;  is  the  sum  of  con> 
ditions,200;  permanent,  206 ;  the  word 
should  not  be  discarded,  210 ;  plurality, 
250 ;  proximate  or  remote,  300. 

Certainty  of  mathematical  reasoning,  148, 
169. 

Chamee^  312,  340;  not  the  negation  of 
law,  313 ;  its  elimination,  317 ;  calcula- 
tion,  319, 322 ;  applies  not  to  ignorance, 
but  to  partial  knowledge,  320,  325. 

Character,  525 ;  laws  of  its  formation,  540; 
national,  541. 

Chemistry,  its  pfesent  condition,  145;  its 
combinations,  161 ;  aim,  214,  255;  no- 
menclatnie,  441;  method,  applied  to 
social  science,  550. 

Church,  504. 

Cicero,  on  the  Epicureans,  474,  513; 
Stoics,  494,  505. 

Circumstances,  selection  of,  217,  260;  i» 
flnence,  525,  581. 

OMUtation,  402,  425. 

Class  defined,  18,  63,  69,  80,  117. 

Classyieation,  432;  loose,  25;  nature  of, 
80 ;  natural  and  artificial,  83,  434 ;  on 
various  principles,  88,  435 ;  groups  and 
series,  443. 

Cameideneg,  314,  896. 
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Coleridge  on  the  Tilaa  of  langoage,  413; 
distinction  between  inconceivable  and 
unimaginable,  462 ;  on  canialitj,  474 ; 
"  finding  level,"  501 ;  extract  fix>m,  476 ; 

CoUeetwe  namei,  diitinctlrom  general,  18. 

CoUigaHon  offaeti,  178,  182,  388. 

CoUmixation,  500. 

Comparuony  392. 

CompotiUm  of  eauset,  210,  234,  271,  302, 
307,  316;  of  two  lorts,  212,  254,  257; 
in  locial  science,  550. 

Comte,  A.,  his  positive  philoaojifay,  172, 
587 ;  on  imperfect  generdization,  181 ; 
doctrine  of  cause,  209, 341 ;  physiology, 
266;  color,  289;  hypotheses,  295,  336; 
▼erificataon  of  the  nebular  hypothesis, 
298;  mathematics,  369;  classification, 
433;  zoological  systems,  435,  447; 
groups  and  series,  443;  eonfiision  of 
mental  science  with  physiology,  531; 
nciology,  561,  578;  political  economy, 
567;  signs  of  progress,  576;  three  stages 
of  speculation,  5^5 ;  principles  for  prac- 
tice, 591. 

Coneeptiott,  389 ;  a  step  in  induction,  178, 
388,  396;  even  when  imperfect,  181. 

ConeepiwaUgt  doctrine,  60,  389. 

CMu;om»<a«<fwrMi/i0ii,f,233,241,267;  ap- 
plied to  social  science,  554. 

Concrete  name$t  18 ;  are  connotative,  20. 

CondiUae,  19,  362. 

Conditiotu,  as  distinct  from  cause,  197. 

ConmoitUiou,  20,  68;  gives  the  ognifica- 
tion,  23,  62,  92,  403,  428;  felse  mean- 
ing of,  26,  n.  i  not  regarded  in  some  dis- 
cussions, 410;  changes  of,  25,  407,  416. 

Connotative  namee,  20,  24;  many-word- 
ed, 22. 

Conseiouenees,  4,  34,  42,  107. 

Conseneutf  564,  583. 

Continence,  546,  585. 

CofiMTMoa  of  propositions,  109;  of  prem- 
isses, 114. 

Convertible,  95. 

Copemicut,  arguments  of  his  opponents, 
478,  483 ;  in  his  fevor,  494. 

Copula,  12 ;  does  not  imply  existence^  53, 
76. 

Correlative  navut,  28. 

Coutin,  doctrine  of  substance,  40t  a. ;  of 
cause  and  effect,  473;  of  punishment, 
481. 

Cum  hoe,  ergo  propter  hoc,  490. 

Cumulative  ^eett,  329. 

Cumer,  his  classification,  80. 

D. 

Darvim  on  Ideas,  473. 

DzDUCTiov,  137,  141,  144;  its  especial 
value,  254,  270,  286,  555;  its  method, 
induction,  264;  ratiocination,  267;  ve^- 
ification,  269,  545;  applied  to  mental 
science,  540;  to  social,  555,  561. 

Definition,  77;  how  possible,  1;  theory 
of,  91,  95;  imperfect,  94;  essential  or 
accidental,  94;  sciqntific,  96,  99»  101; 


(in  geometry,  148, 164,  370 ;)  of  namei 
and  things,  98,  103;  importance,  105, 
404. 

Demonetralion,  148. 

Demonstrative  trutkt,  101. 

Denominaiive,  a  term  for  connotative,  21. 

DerivaOve  law,  286,  327. 

Deeeariet,  doctrine  of  coordinates,  147, 
vortices,  157 ;  method,  191,  460 ;  argu 
ment  against  Newton,  472;  cause  and 
effect,  474 ;  for  the  being  of  God,  505. 

Deeeription,  94,  95. 

Dev,  Wells's  theory  of,  242. 

Diamond,  properties  of,  344. 

Dictum  de  omni  et  de  nuUo,  64,  117. 

Difference,  method  of,  225,  238,  241 ;  ap- 
plied to  social  science,  552. 

D^erentia,  81,  86. 

Ditbelief,  grounds  of,  374. 

DietrHmted  terme,  58. 

Dittnrbing  force,  259. 

E. 

EduetUion,  581. 

Effeete,  bow  fer  proportional  to  oaoses, 
214;  compficatod,  254;  progressife, 
300 ;  cmqidative,  329. 

Egyptian  science,  379. 

EleetrieUf,  219,  240,  283,  425 ;  induced, 
240. 

Emotion,  37 ;  fellacious  appeal  to,  516. 

Empirical  lam,  336,  305,  537,  545,  576; 
degree  of  certainty,  349, 488;  statistios 
571. 

Empirical metkod^^l;  still uaed in chen- 
istry ,  1 45 ;  applied  to  social  science,  550 

Entity,  32. 

EnumeraUon,  simple,  as  ground  of  induc- 
tion, 186,  235, 347,  478,  487 ;  of  law  of 
causation,  339 ;  of  mathematical  azkans, 
364. 

Epieureane,  474,  513. 

Error,  its  sources,  450. 

Essence,  32,  75, 82,  86,  95,  512. 

Essential  propositions,  74,  77,  78. 

Etkies,  its  method  is. that  of  art,  not  of 
science,  588,  593. 

Ethology,  537,  543 ;  (political,  569.) 

Etymology,  a  source  of  fellacy ,  503. 

Euler,  multiplication  of  negatiTe  qnaoli 
ties,  514. 

Existence,  32,  53,  360. 

Experience,  the  gnnmd  of  mathemalica' 
evidence,  152,  161;  maxims  of,  411. 

ExpxiuMXNT,  compared  wi^  observatioB, 
2 18;  four  methods,  222 ;  agreement,  234. 
238,;251,308,313;  difference,  225, 238^ 
241 ;  (joint  or  indirect,  229,  239,  253 ;) 
residues,  230,  248;  concomitant  varia 
tiuns,  233, 24 1 ;  in  some  cases  impossible, 
219,  263,  265 ;  in  mental  science,  219, 
540;  in  social,  551. 

ExpenmentafrueHfera  et  lueifera,  547 

Es^rimental  stage  o(  acienoe,  144. 

Explanation  of  laws,  271;  (by  separats 
laws,  27 1 ;  intermediate  laws,  272;  sol^ 
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■amption,  274 ;)  not  aecoanting  for  them, 
277 ;  limits,  286. 

F. 

Fallaciis,  448;  clanificadon,  451,  454; 

of  limple  inspecticw  (or  k  priori),  456 ; 

of  observmtaon,  475 ;  of  geaenilization, 

485;  of  ratiocination,   498;   of  confa- 

von,  502 ;  of  compotition,  510 ;  ignoni- 

tio  elenchi,  516. 
Paraday,  experiments  in  eleclriottj,  240, 

283. 
FtUaiigmf  not  inTolved  in  doctrine  of  ne- 

coMitj,  524;  result  of  circumstances, 

581. 
Fedmgi  inolodes  sensation,  emotion,  and 

thought,  34;  (and  Tolition,  36;)  bodily 

or  mental,  35. 
FeUmy,  25,  n. 

'*  Fortune  fawrt  fooU,^*  476. 
Free-tretde,  482,  572. 
Free-will,  522,  525. 
Fundamenium  relationis,  45,  332. 
Funeliont,  368. 

G. 

General  name»,  17,  309,  401;  constitute 
classes,  63,  80,  83. 

General  propontiontf  not  ordinarily  used 
in  reasoning,  126 ;  their  value,  132. 

Oeneralixaiian,  273,  341,  416,  489,  538; 
a  process  of  inference,  124 ;  imperfect, 
its  use  in  science,  181;  approximate, 
351 ;  scientific  value,  358. 

Gentlemant  growth  of  meaning  of  the 
word,  414. 

Genui,  81,  84. 

Geology^  method  of  proof,  298. 

Geometry,  its  postulates,  102, 466 ;  reason- 
ing, 142,  148,  158,  370;  its  axioms  de 
rived  from  observation,  152;  universal 
application,  194;  simple  processes,  372; 
method,  applied  to  social  science,  555. 

Graham,  Prof.,  law  of  the  permeation  of 
gases,  283. 

Gratntf,  157,  461,  472;  (specific,  511.) 

Greeke,  53,  217,  431,  466,  497. 

H. 

Hartley,  533. 

Heaij  definition  of,  97. 

Hertchel,  Sir  J,,  doctrine  of  axioms,  163, 
«. ;  his  Discourse  on  Natunl  Philoso- 
phy, 172,  242,  248. 

Heteropathie  lam,  213,  256. 

Hiatorkal  method,  applied  to  sociology, 
574. 

History,  science  and  philosophy  of,  586, 
587. 

Hobbet,  doctrine  of  names,  15 ;  of  propo- 
sitions, 61.  119;  makes  truth  arbitrary, 
65,  99 ;  compared  with  Locke,  75,  n. ; 
on  the  social  compact,  515, 557. 

Human  nature,  may  be  a  subject  of  sci- 
ence, 527,  543 ;  society  included  in  it, 
548. 


Hypotheses,  necessary  in  mathematical 
reasoning,  150,  168 ;  in  induction,  180, 
290,  294;  different  classes,  291;  from 
analogy,  336 ;  involved  in  scientific  prop> 
ositions,  431 ;  in  narration,  483. 

I. 

Idealism,  40. 

Ideas,  13,  60,  560. 

Identity,  47. 

Ignoratio  elenehi,  519. 

Imaginary  objects,  34 ;  remedies,  480. 

Imaginary  laws,  479. 

Imagination,  its  connection  with  afl80oi»> 
tion,  285. 

ImpossibilUy,  iU  limits,  379. 

Imposture,  476. 

Inconeetpableness,  no  proof  of  falsehood* 
156, 161, 338,  461 ;  is  violation  of  an  ax- 
iom, 163,  n. 

Individual  names,  17,21,400;  sometimes 
oonnotative,  22. 

Ihductiov,  hi,  13t,  171, 183;  complica- 
ted, 138;  belongs  to  every  science,  164; 
importance,  171;  defined,'l72:  improp- 
er, 175;  incorrect,  187;  mathematical, 
176;  by  simple  enumeration,  186;  its 
true  type,  192 ;  four  methods,  222  (see 
Experiment) ;  of  particulars,  398. 

Inertia,  reasons  given  for  it,  464. 

Inference,  4,  7,  108;  apparent,  108;  real, 
111,398. 

Infima  species,  82,  85,  350,  427,  436. 

Infinite,  ambiguity  of  the  word,  508. 

Intellect,  its  relative  prominence  and  pow^ 
er,  585. 

Inleresi,  not  the  only  motive,  559,  570. 

Intermixture  of  eflfects,  254;  of  laws,  564. 

Iniiution,  3,  4 ;  its  truths,  4 ;  not  subjects 
of  logic,  5,  485. 

J. 

Jndg^meni,  implied  in  propositiona»  59 1 
mutaken  for  sensation,  A93,  n. 

K. 

Kant,  doctrine  of  substance,  40. 

Ke^r,  induction  of  the  motions  of  tii« 
maneta,  177, 180;  of  their  number,  494 1 
h^otheses,  293,  391 ;  laws,  545. 

L. 

Landed  proprietor  in  England  and  Ban- 
gal,  417. 

Lahouaob,  an  instrument  of  thinking,  11 ; 
changes  of  meaning,  25,  407,  416; 
source  of  ambiguity,  53,  104,  420;  ita 
preservative  value,  409, 413 ;  philosoph- 
ical, 421;  technical,  422;  (its  value, 
424;  its  perfection,  429;)  sjrmbolical, 
429;  Greek  and  German,  431. 

Laplace,  his  nebular  hypothesis,  298 ;  doe- 
trine  of  chance,  319 ;  of  probabilities, 
380. 

Laws  of  Nature,  189 ;  their  explanation, 
271,  286 ;  derivative  or  ultimate,  286. 
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IMknilz,  460, 463 ;  view  of  Newton's  tbe- 
ory,  157,  f».,  472;  pro-«8tablished  har* 
mony,  474. 

Uberiy  and  necessity,  207,  521,  525. 

Ltebig,  theory  of  {wisons,  237;  conta- 
giousness of  chemical  action,  277 ;  res- 
piration, 280;  potrefiiction,  282. 

Likenest,  46. 

UmuBuM,  his  terminology,  423;  system, 
433. 

Lifeke,  his  philosophical  character,  75, «.  ,* 
doctrine  of  essences,  77;  ose  of  the  word 
idea,  78,  n. 

Logic,  definitions  of,  2 ;  a  science  as  well 
as  art,  2 ;  what  it  includes,  3, 7, 107, 389 ; 
the  science  of  proof  or  evidence,  5,  7 ; 
utility,  6,  172;  (as  to  language,  421;) 
distinct  from  metaphysics,  5,  8,  36;  41, 
36D,  456,  484;  of  Names  and  Propon- 
Hon*,  11 ;  of  JleoMoning,  107  ;  of  lidwe- 
Hon,  171 ;  of  Operation*  Subtidiary,  383; 
ofFallaeiet,  448;  of  Afora;iSrcttfm:e^519; 
of  MoralUy,  59S. 

l^ofaUjf,  chan^  of  meaning,  415 ;  an  ele- 
ment in  national  character,  582. 

M. 

Magnelitm,  240,  283,  295,  n. 
Mwhta,  doctrine  of  population,  517. 
Man,  what  the  name  connotM,  20, 24, 74, 

87,  88,  92 ;  species,  85 ;  definitions,  95. 
Marks,  121,  140,  147,  170,  344. 
Meehames,  160,  162,  556. 
Medical  Science,  547. 
Mercantile  theory,  50a 
Metaphor,  495. 
Metaphysics,  87 ;  distinct  from  logic,  5,  8, 

36,  41,  360.  456,  484.     (See  Mind,) 
Meteorology,  527. 
Method,  not  to  be  determined  k  priori, 

519.  (See  Experiment.) 

Mill,  his  analysis  of  mind,  26,  42,  54, 532. 
Mistd,  41,  50;  difficulty  of  its  study,  219, 

520,  529 ;  its  laws,  532,  539. 
Mineralogy,  its  nomenclature,  442. 
Miracles,  according  to  Brown,  376. 
Money,  its  two  meanings,  503. 
Morality,  ground  of,  412,  525;  logic  of, 

588,592. 
Motion,  first  law  of,  335,  465;  refeired  to 

causes,  300,  464;  Aristotle's  doctrine, 

394. 
Motives,  522,  526. 
Mysticism,  464. 

N. 

Abates,  of  things,  not  of  ideas,  13,  15;  ob- 
jects of  study,  14;  definition  by  Hobbes, 
15 ;  genenu  and  singular,  17,  399 ; 
(proper,  21,  23;  many-worded.  22;) 
concrete  and  abstract,  18;  connotative 
and  non-connotative,  20;  (changes  of 
connotation,  25,  407,  416;)  positive  and 
negative,  27,  54  ;  (privative,  28 ;)  rela- 
tive, 28;  univocol  and  sqnivocal,  30; 
dartribttted,  58;  general,  80;  of  feeUogs, 


ondefinable,  94 ;  instrnmentof  diOQ|^, 
397 ;  as  sobsidiaiy  to  indnctkiii,  398. 

National  character,  541.  582. 

Nationalily,  583. 

Natural  history,  437. 

Nature,  189,  512;  iu  uniibnnity,  the  ax- 
iom of  induction,  184 ;  oonne  o(  189, 
216;  hiws,  189,  271. 

Necessary  truths,  148,  162,  170. 

Necessity,  203,  521,  525 ;  statemcBt  of  the 
doctnne,  207,  522 ;  the  name,  533. 

Netoton,  his  theory,  157,  461,  472;  medi- 
od,  292,  545. 

Nomenclature,  426,  441. 

Nominalism,  61,  98,  99,  118. 

Number,  365 ;  agency  in  scienoe,  141,  M, 
367 ;  Pythagorean  specn]atioiif»  493. 

O. 

Objective  facts,  52. 

Obseroation,  383 ;  passhre  or  active,  187  i 

talent  of;  216 ;  logic  o^  385. 
Omens,  458. 

Opposition  of  propooitionB,  110. 
Optimism,  475. 

Order  of  nature,  180,  216;  in  place,  364. 
Organization,  211,  213,  265,  406,  520; 

laws,  311,  444. 


Pagan,  meaning  of  the  word,  415. 

Paronymous  terms,  513. 

Particles,  parts  of  names,  16 ;  of  proposi- 
tions, 55. 

Particulars,  used  in  reasoning,  126, 398. 

Paternal  government,  493. 

Pathology,  experimental  method,  266. 

Perceptiont  35;  coufeunded  with  ji 
ment,  483,  n. 

Petitio  prineipU,  510. 

Philosophical  language,  421. 

Phlogistic  theory,  479. 

Phrenology,  295, «.,  535. 

Physical  method  in  social  scienee,  561. 

Physiology,  311,  444,  531. 

Plato,  iuvcstigation  of  the  meaning  of 
words,  407 ;  of  good  and  evil,  504;  ar^ 
gumeut  for  incorporeal  substances,  514* 

Plurality  of  causes,  250,  313. 

Polarity,  391. 

Political  economy,  481,  500,  566. 

Political  ethology,  569. 

Polities,  263,  547,  590. 

Postulates,  102,  149,  169. 

Practice,  distinct  from  science,  591. 

Predicables,  express  relations,  not  bets, 
81. 

predicate,  12. 

Predication.     See  Proposition, 

Prediction,  an  aim  or  science,  189,  180, 
573. 

Premisses^  change  of,  499. 

Probability^  380. 

Progress,  575, 587. 

Progressive  effects,  300. 

Proof,  108. 
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f'^fper  nam0$,  SI,  S3s  iomalbDM  ooimo- 
tative,  22 ;  cannot  be  definedt  91. 

Frtferiies,  83,  344. 

PnflipofliTioK,  52,  107;  defined,  18;  in- 
olndea  two  objects,  13,  (»7  ;  affirmative 
and  negative,  54 ;  simple  and  complex, 
55;  categorical  and  bvpothetical,  56; 
universal,  particular,  indefinita,  and  sin- 
gnlar,  57;  imnorto;,  59,68,70;  relates  to 
tilings,  not  iaeas,  /60 ;  Hobbes's  defini- 
tion, 61 ;  verbal,  73 ;  essential,  78 ;  real, 
79,  119. 

Prvpriuffh  81,  90. 

proximate  kind^  84. 

Psychology,  533;  distinct  fimn  etbology, 
544. 

Public  ojnnionf  influence  on  ndecBy  559. 


Quality,  42. 
Qnamtiiyt  48. 


R. 


Ratiocination,  111,  117. 

Real  propo$iHoK9f  ''9. 

RealiMm,  99. 

Reason,  87. 

KsAsoNiNO,  2, 108, 130;  propositions  not 
used  as  ultimate,  79 ;  scientific,  ground- 
ed on  facts,  not  on  definitions,  102; 
from  particulars  to  particulars,  125, 398; 
tjpe  of,  136 ;  train  of,  137. 

Rednetio  ad  abturdum,  169,  498. 

Reduction  of  Syllogitnu,  114. 

Reid,  on  sensation,  473. 

Relation,  28,  44. 

Religion,  its  evidence,  376;  influence,  585. 

ReMvnblanee,  46,  361 ;  ground  of  loose 
generalization,  401. 

Reeiduee,  method  o^  230,  248;  applied  to 
calculation  of  chance,  318:  to  social  sci- 
ence, 554. 

Reeolution  oflawe,  271. 

Retfnratiani  280. 

Rhetoric,  3. 

Right,  ambi^ity  of  the  word,  508. 

Romans,  their  avoidance  of  ill  omens,  458; 
(baling  of  nationality,  583. 

8. 

Sammen  and  likeness,  47 ;  according  to 
Whately,  48,  n.,  506. 

SciiNCE,  Its  tendency  to  become  deduct* 
ive,  144;  how,  146;  exact  or  imperfect, 
528,  538,  548;  its  history,  579:  of  hu- 
man nature,  520, 527, 543 ;  its  prospect- 
ive completeness,  587. 

Sensation,  34,  43,  272,  384,  473,  486,  530, 
536. 

Signatures,  doctrine  of,  471. 

Singular  names,  17 ;  propositions,  57. 

Sonal  science,  its  complexity,  547 ;  imper- 
fection, 584.     (See  Sociology.) 

Society,  state  of,  574. 

Sociology,  561,  570 ;  a  dedoctiva  science, 
563. 


Specialization  in  meaning  of  wordsy  41S. 

Speciee,  81,  84,  88;  (ii|/£iia,  82,  85,  350, 
427,  436.) 

Species  eensibilet,47Z. 

Speculation,  its  influence  and  ita  tliraa 
stages,  586 ;  must  be  the  ground  of  tma 
principles  of  practice,  590. 

Spinoea,  474. 

Spiritual  truths,  oscillatioihs  of,  411. 

Statistics,  571. 

Stewart,  D.,  on  changes  of  meamng,  IM, 
407;  on  mathematical  reasoning,  lt7, 
150 ;  on  hypothesis  in  narration,  483. 

Subject,  12,  42. 

Subjective  Jfacts,  52,  464. 

Submission,  how  inculcated,  581. 

Substance,  37,  39,  456 ;  body  and  mind, 
38;  idealist  doctrine,  40;  general,  75, 
80. 

Substantia  secunda,  74,  464. 

Suhsumption  of  laws,  274. 

Succession,  order  of,  sought  by  science, 
195. 

Sufficient  reason,  465. 

Superstition,  457,  479. 

Stllooism,  2,  64,  108,  112,  430;  figmwa 
and  modes,  113;  their  use,  116,  m.;  r». 
ductioo  of,  114 ;  is  it  a  process  of  infer- 
ence 7  122 ;  itB  use,  129 ;  as  a  process  of 
interpretation,  130 ;  and  a  test,  133. 

Symbols,  429. 

Sympathetic  powder,  480. 

Syncategorematie  terms,  16. 

Synonyms,  why  m  few,  414. 

T. 

Temperament,  535. 

Tendency,  a  way  of  stating  the  action  of 

causes,  258. 
Terminology,  426. 
Terms,  7,  11 ;  use  of,  33. 
Theory,  ambigui^r  of  the  woid,  504 ;  ito ' 

employment,  589. 
Things,  30,  118;  summary,  51. 
Tidology,  527. 

Transition  of  meanings,  104,  407. 
Truth,  known  in  two  ways,  3. 
Type,  of  reasoning,  136 ;  in  classifieatioB, 

436.  439. 

U. 

Ultimate  laws,  cannot  be  fewer  than  tiia 

distinguishable  feelings,  287. 
Uniformity  of  nature,  the  axiom  of  indno* 

tion,  184 ;  what  it  moans,  186 ;  of  oo 

istence,  343,  377,  574. 
Universals,  117, 
Universal  names,  30. 

V. 

Verbal  propositions,  73,  78. 
Vecifieation,  269,  293,  545,  562. 
Vico,  Scienza  Nuova,  575. 
Villain,  signification  of  the  word,  4UL 
Virtue,  its  various  significationsi  4UI. 
Vis  vioa,  507. 
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Vimamf  Utearj  of,  4. 
VtUiUHts,  d6,  5122,  586. 

W. 

Water,  oompodtkm  of,  309. 

IVclU,  theory  of  dew,  242. 

WkaUl^t  definitioii  of  logic,  2;  doetriae 
of  defaaitkm  examined,  98 ;  of  the  ■yll»> 
gicm,  123,  131 ;  of  indaetioii,  185,  m.; 
of  analogy,  332 ;  on  foUaeioa,  455 ;  on 
•mbigaoat  middle,  502 ;  krelevantcoii- 
cluaaon,  516. 

yVkemell,  hit  metapby«ca»  36 ;  view  of  do- 


leaMMUBg,  102,  ISO ;  vgn- 
ment  for  k  priori  tmtlii,  154 ;  hia  pon- 
tiona  reviewed,  153-161;  doctrine  of  hh 
doction,  178,  297,  388,  390;  of  defim. 
tioo,  404:  technical  tarma,  422;  clan, 
fication,  433,  4t3 ;  type  and  definition, 
436;  Greek  acienoe,  466;  imaginaiy 
lawa,  479. 
mu,  whedior  included  in  kw,  207,  a., 
521 ;  ita  education,  526. 

Z. 
ZooUgf,  ili  dMBficatioQ,  435,  445. 
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POTTia,  D.D,    18mo»  Muslin,  46  cents. 
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Renwick's  Science  of  Mechanics  applied  to  Practical 

Purposes.    With  numerous  Engravings.    18mo,  half  Roan,  90  Oents. 
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860  and  366  to  the  Year.  Decimally  arranged  under  the  head  of  Time. 
Each  Period  less  than  a  Year,  having  a  separate  Table  h^  Months  and 
Days,  and  Days  as  360ths,  contained  on  the  third  of  a  Page ;  a  Table 
for  a  Year  being  repeated  on  each  two  Pages  under  observation  at 
the  same  time.  Each  Day  up  to  146  having  also  a  separate  Table,  at 
366  to  the  Year ;  with  a  Table  of  146  Days,  regoated  like  the  Year 
Table.  Together  with  Factors  for  calculating  Rebate  or  Discount ; 
and  also  convenient  Time  Tables.    Royal  8vo,  half  bound,  $1  60. 

(Jove's  (Mrs.)  Lectures  to  Women  on  Anatomy  and 

Physioiogy,  with  an  Appendix  on  Water  Cure.  18mo,  Muslin,  76 
cents. 

Smith's  Elementary  Treatise  on  Mechanics. 

Embracing  the  Theory  of  Statics  and  Dynamics,  and  its  Application 
to  Solids  and  Fluids.  With  Illustrations.  8vo,  Muslin,  $1  60 ;  Sheep 
extra,  tl  76. 

Wyatt's  Manual  of  Conchology, 

According  to  the  System  laid  down  by  Lamarck,  with  the  late  Im- 
provements by  De  Blainville.  Exemplified  and  arranged  for  the  Use 
of  Students,  by  Thomas  Wtatt,  M.A.  Illustrated  with  36  Plates,  con- 
taining more  than  200  Types  drawn  from  the  Natural  Shell  8vo,  Mus- 
lin, t2  76 ;  colored  Plates,  $8  00. 

Hatton's  Book  of  Nature  laid  Open. 

Revised  and  improved  by  J.  L.  Blak^,  D.D.  With  Qaestions  Ihr 
Schools.    18mo,  Muslin,  Zl\  cents. 

The  Physical  Condition  of  the  Earth. 

The  Earth :  its  Physical  Condition  and  most  remarkable  Phenomena. 
By  W.  M.  Hiooiifs.    With  Engravings.    18mo^  Muslin,  46  cents. 

Moselev's  Illustrations  of  Mechanics. 

Edited  by  Jahss  Rinwick,  LL.D.  With  Engravings.  18mo,  Moslk, 
46  cents. 

Popular  Guide  to  the  Ohservation  of  Nature ; 

Or,  Hints  of  Inducement  to  the  Study  of  Natural  Productions  and  A^ 
pearances  in  their  Connections  and  Relations.  By  Robsbt  Moms. 
With  Engravings.    ISmo,  Muslin,  46  cents. 


4         Works  Reletting  to  tim  Arts^  Sciences^  tfc. 
The  Parlor  Book  of  Flowers ; 

Or,  Boudoir  Botany.  Comprising  the  History,  Description,  and  Col- 
ored Engravings  of  S4  Exotic  Flowers,  94  Wild  Flowers  of  America, 
and  IS  Trees  with  Fruits.  With  an  Introduction  to  the  Science  of 
Botany.  By  J.  B.  Niwhan,  M.D.  Illustrated  with  S60  EngraTings. 
8^0,  Morocco,  gilt  edges,  $6  00. 

Elder's  Letters  on  Natural  Philosophy. 

Letters  of  Euler  on  different  Subjects  of  Natural  Philosophy .-  address- 
ed to  a  German  Princess.  Translated  by  Hontsb.  With  Notes  and 
a  Life  of  Euler,  by  Sir  David  Bbswstsb  ;  and  additional  Notes,  hy 
John  Gbisoom,  LL.D.  With  Engravings.  3  vols.  18mo,  Muslin,  00 
oents. 

Herschel  on  the  Study  of  Natural  Philosophy. 

19mo,  Muslin,  60  cents. 

Natural  History  of  Insects. 

With  Engravings.    S  toIs.  18mo,  Moslin,  00  cents. 

Hasweli's  Engineers'  and  Mechanics'  Pocket-book, 

Containing  United  States  and  Foreign  Weights  and  Measnres ;  Tables 
of  Areas  and  Circumferences  of  Circles,  Circular  Segments,  and  Zones 
of  a  Circle ;  Squares  and  Cubes,  Square  and  Cube  Roots ;  Lengths  of 
Circular  and  Semi-elliptic  Arcs ;  and  Rales  of  Arithmetic.  Mensura- 
tion of  Surfaces  and  Solids;  the  Mechanical  Powers;  Geometry, 
Trigonometry,  GrsTity,  Strength  of  Materials,  Water  Wheels,  Hy- 
draulics, Hydrostatics,  Pneumatics,  Statics,  Dynamics,  Gunnery,  Heat, 
Winding  Engines,  Tonnage,  Shot,  Shells,  &c.  Steam  and  the  Steam- 
engine  ;  Combustion,  Water,  Cables  and  Anchors,  Fuel,  Air,  Guns, 
Ac.  Tables  of  the  Weights  of  Metals,  Pipes,  dec.  MisceMaoeoos 
Notes,  and  Exercises,  dte.    l3mo,  Pocket-b(M>k  form,  91  S6. 

Natural  History  of  the  Elephant. 

As  he  eiista  in  a  Wild  State,  and  as  he  has  been  made  aobaanrient, 
in  Peace  and  in  War,  to  the  Purposes  of  Man.  By  Jahss  Rbhneb. 
With  Engravings.    18mo,  Muslin,  45  cents. 

The  Principles  of  Science  applied  to  the  Domestio 

and  Mechanic  Arts,  and  to  Manufactures  and  Agriculture.  By  Alonso 
PoTTsa,  D.D.    With  illustrative  Cots.    18mo,  Muslin,  75  cents. 

Natural  History  of  Quadrupeds. 

By  Jamis  Rsiriria.    With  Engravings.    18mo,  Moslin,  45  cents. 

Scott's  Infantry  Tactics ; 

Or,  Rules  for  the  Exercise  and  Manceuvers  of  the  United  States  In- 
fantry. With  Plates.  3  vols.  34mo,  Muslin,  t2  50.  (Published  hy 
anthority.) 

Somerville's  (Mary)  Connection  of  the  Physical 

Sciences.    From  the  recently  revised  Edition.    12mu,  Muslin,  50  cents. 

Whewell's  Astronomy  and  General  Physics, 

Considered  with  reference  to  Natural  Tbe<»logy.  12mo,  Muslin,  60 
cents. 

Yegetable  Substances  used  for  the  Food  of  Man. 

With  Engravings.    18mo,  Moslin,  46  centa. 


Works  Relating  to  Me  ArtSj  Sciences^  SfC»         5 
Uncle  Philip's  American  Forest ; 

Or,  CoaTeraations  with  the  Children  about  the  Trees  of  Ameriet. 
With  numeroQs  EngraTings.    18mo,  Muslin,  35  cents. 

Uncle  Philip's  Natural  History ; 

Or,  ConTersations  with  the  Children  about  Tools  and  Trades  amoof 
the  Inferior  Animals.  With  numerous  EngraTings.  18mo,  Muslin, 
85  cents.  > 

Kane's  Elements  of  Chemistry: 

Including  the  most  recent  DiscoTeries,  and  Applications  of  the  Sdenos 
to  Medicine  and  Pharmacy,  and  to  the  Arts.  Edited  by  Jonir  W. 
Dbapis,  M.D.  With  about  250  Woodcuts.  8yo,  Muslin,  $8  00; 
Sheep  extra,  83  25. 

Lee's  Elements  of  Greology  for  Popular  Use. 

Containing  a  Description  of  the  Geological  Formations  and  Mineral 
Resources  of  the  United  States.  With  numerous  EngraTings.  18mo, 
half  Sheep,  60  cents. 

White's  Natural  History  of  Selbome. 

With  EngrsYings.    18mo,  Muslin,  45  cents. 

Salverte's  Philosophy  of  Magic, 

Including  Prodigies,  Apparent  Miracles,  and  other  Occnlt  Setenees. 
Translated  from  the  French,  with  Notes,  Illustrative,  Ezplanatory» 
and  Critical,  by  Anthont  Todd  THOMsoif,  M.D.  2  vols.  12mo,  Mus- 
lin, 81  00. 

Loomis's  Treatise  on  Algebra. 

8to,  Sheep  extra,  81  00. 

Loomis's  Elements  of  Geometryand  Conic  Sections. 

8to,  Sheep  eitra,  tl  00. 

Loomis's  Elements  of  Plane  and  Spherical  Trigou 

nometry,  with  their  Application  to  Mensuration,  Surreying,  and  Navi- 
gation.  To  which  is  added,  a  full  Series  of  Tables  of  Logarithms  of 
Numbers^  and  of  Sines  and  Tangenta  for  every  Ten  Seconds  of  the 
Quadrant    With  other  useful  Tables.    8to,  Sheep  extra,  81  60. 

Loomis's  Tables  of  Logarithms  of  Numbers ; 

And  of  Sines  and  Tangenta  for  every  Ten  Seconds  of  the  Quadrant. 
With  other  useful  Tables.    8yo,  Sheep  extra,  81  00. 

-  Hackley's  Treatise  on  Algebra. 

Contaming  the  latest  Improvements.    8to,  Sheep  extra,  81  00. 

Hackley's  Elementary  Course  of  Geometry. 

12mo,  Sheep  extra,  76  centa. 

Clark's  Elements  of  Algebra. 

Embracing,  also,  the  Theory  and  Application  of  Logarithms :  together 
with  an  Appendix,  containing  Infinite  Series,  the  general  Theory  of 
Equations,  and  the  most  approTod  Methods  of  reMlfing  the  higher 
Equations.    8to,  Sheep  extra,  81  00. 

Hazen's  Popular  Technology; 

Or,  Professions  and  Trades.  Illustrated  with  81  Engra? ings.  18moi| 
half  Sheep,  76  cents. 


VALUABLE  HISTORICAL  WORKS 

POBUtlBO  BT 

liftPIft  t  BfttTISftS.  NIW  TOftI, 
fiM  foe  Aalt  ki  cU  HMftsellra. 

Macaalay'8  History  of  Eogland 

From  the  Time  of  James  II.    8vo,  Muslin,  pew  Vniii— 

Prescott's  Ferdinand  and  Isabella, 

With  EograTings.  8  vols.  Svo,  Moalin,  $6  00 ;  Sheep  eitn»  06  75; 
half  Calf,  97  50. 

Prescott's  Conquest  of  Mexico. 

Portrait  and  Maps.  8  Yob.  8to,  Moslio,  $0  00 ;  Sheep  ettn^  §0  78 ; 
half  Calf.  87  60. 

Prescott's  Conquest  of  Fera. 

Portraito,  Mape,  Ac.  8  vols.  8vo,  Mosliiif  84  00 ;  Sheep  eitn,  fi  00 ; 
half  Calf,  86  00. 

Prescott's  Biographical  and  Critical  Miscellanies. 

Containing  Notices  of  Charles  Brockden  Brown,  the  American  Novel- 
ist.— ^Asylum  for  the  Blind. — Inring*s  Conqdest  of  Granada-^Jerraa- 
tes. — Sir  W.  Scott. — Chateaubriand's  English  Literature. — ^Baiieroft*s 
United  States. — ^Madame  Calderon*s  Life  ia  Mexico.— Molitre. — Ital> 
ian  Narrative  Poetry. — Poetry  and  Romance  of  the  Italians. — Scottish 
Soog. — Da  Ponte*8  Observations.  Portrait.  8vo,  Muslin,  88  00; 
Sheep  extra,  88  86 ;  half  Calf,  88  60. 

Pictorial  Hbtory  of  England. 

Being  a  History  of  the  People  as  well  as  the  Kingdom  down  to  the 
Reign  of  George  III.  Profusely  Illustrated  by  many  Hundred  Engrav- 
fogs.  4  vols%  imperial  8vo,  Muslin,  814  00;  Sheep  extra,  815  00; 
half  Calf,  816  00. 

Gibbon's  History  of  Rome. 

New  Edition,  with  Notes,  by  Rev.  H.  H.  Milvaw  and  M.  Gvisor. 
Maps  and  Engravings.    4  vols.  8vo,  Sheep  extra,  85  00. 

Hallam's  Introdaction  to  the  Literature  of  Europe, 

^     During  the  Fifteenth,  Sixteenth,  and  Seventeenth  Centuries.    8  vole. 
8vo,  Sheep  extra,  83  76. 

Hallam's  State  of  Europe  during  the  Middle  Ages. 

8vo,  Sheep  extra,  88  00. 

Hattam's  Constitutional  History  of  England, 

From  the  Accession  of  Henry  VII.  to  the  Death  of  Geotge  II.  8vq^ 
Muslin,  88  00 ;  Sheep  extra,  83  35. 

Thirl  wall's  History  of  Greece. 

8  vols.  '8vo,  Mosltn,  88  60 ;  Sheep  extra,  84  00. 


"     Historical  Works  Published  bf  Harper  4*  Brothers. 
Neal's  History  of  the  Puritans. 

From  the  Reformation  in  1S18  to  the  Rerolutfoo  in  1688  WItl 
Portraits.    3  vola.  8to,  Moslin,  $3  60 ;  Sheep  extra,  $4  00. 

Russell  and  Jones's  History  of  Modern  Europe. 

EngraTings.    3  toIs.  8to,  Sheep  extra,  $5  00. 

Robertson's  History  of  the  Discovery  of  America. 

Engra^iiga.    Sto,  Sheep  extra,  tl  76. 

Robertson's  History  of  the  Emperor  Charles  V 

EograTings.    8yo,  Sheep  extra,  $1  76. 

Robertson's  History  of  Scotland  and  Ancient  In^. 

8yo,  Mualin,  $1  76. 

Alison's  History  of  Europe, 

From  the  Commencement  or  the  French  RcTohitioo  in  1789  to  the 
Restoration  of  the  Bourbons  in  1816.  i  vols.  8to,  Mnslin,  $i  7ft ; 
Sheep  extra,  86  00. 

Maclaine's  Mosheim's  Ecclesiastical  History. 

8  Tols.  8to,  Sheep  extra,  93  60. 

Murdock's  Mosheim's  Ecclesiastical  History. 

3  toIb.  8vo,  Sheep  extra,  87  60. 

Forster's  Liv^  of  Celebrated  British  Statesmep. 

Edited  by  Rev.  J;  0*  Cboulss,  D.D.  Portraits.  8to,  M aslin,  $1 76 ; 
Sheep  extra,  $8  00. 

Sparks's  Life  and  Writings  of  Washington. 

NameroQs  Engravings.  13  vols.  Svo,  Muslin,  918  00 ;  Sheep  exlia, 
•8100;  half  Calf,  $84  00. 

Gieseler's  Compendium  of  Ecclesiastical  History. 

Translated  from  the  German  by  S.  Davidsoh,  LL.D.    Svo, 

The  Life  of  John  Jay,  by  his  Son. 

With  Selections  from  his  Correspondence  and  MiaoeOaneoos  Papen. 
Portrait.    8  v^ris.  Svo,  Moslin,  f6  80. 

Sedgwick's  Life  and  Letters  of  William  Livingston. 

Portrait.    8vo,  Muslin,  $3  00. 

Milman's  History  of  Christianity, 

From  the  Birth  of  Christ  to  the  Abolition  of  Paganism  in  the  Roman 
Empire.    With  Notes,  dec.,  by  Jamis  Musdock.    Svo,  Moslin,  $1  80^ 

Davis's  Memoirs  of  Aaron  Burr. 

With  Misoellaneoos  Correspondence.  Portraits.  8  vols.  Sto,  Mou- 
lin, 93  80. 

Monette's  History  of  the  Valley  of  the  MississippL 

With  Maps.  2  vols.  Svo,  Maslin,  96  00 ;  Sheep  extra,  $6  60 ;  Calf, 
gUt  edges,  $6  00. 

History  of  Silk,  Cotton,  Linen,  Wool, 

And  other  Fibroos  Substances,  dec.  With  Steel  Engravings,  ivob 
MnsUn.    9800. 


WarkM  PMUhed  by  Harper  4*  Brothers.    1 
Waddington's  History  of  the  Gharch, 

From  the  Earliest  Agea  to  the  Refonnatioo.    8yo,  MosUd,  91  76. 

Rollin's  Ancient  History. 

With  a  Life  of  the  Author,  by  Jamss  Bbll.  NamerouB  Maps  and  Eb 
graYings.    8vo,  Sheep  eztrm.    In  S  vols.,  93  76 ;  1  vol.,  $3  60. 

Prideaax's  Connection  of  the  Old  and  New  Testa- 
ments, in  the  History  of  the  Jews  and  neighhorinff  Nations,  from  the 
Declension  of  the  Kingdoms  of  Israel  and  Jodah  to  the  Time  of  Chriat. 
3  Tols.  8ro,  Sheep  extra,  $8  76. 

Webster^s  Diplomatic  and  Official  Papers 

While  Seeretaiy  of  Siato.    With  Portrait.    8to,  Mualio,  Si  75. 

Life  of  Hon.  J.  G.  Calhonn,  with  Selections  from  his 

Speeches,  Reports,  and  other  Writings,  subsequent  to  his  Election  as 
Vice-President  of  the  United  Sutes.    8yo,  Moslin,  SI  ^IS^. 

Life  and  Speeches  of  Hon.  John  Tyler, 

Up  M  the  Close  ef  the  87th  Congress.    With  Portrait.    8yo,  Paper, 
60  cents. 

Jarvis's  Chronological  Introduction  to  Church  Histo- 
ry.   8yo,  Moslin,  $3  00. 

Plutarch's  Lives. 

With  Portrait.    8yo,  Sheep  extra,  88  00.    The  same  Woifc,  printed 
in  large  Type,  4  vols.  ISbbo,  Sheep  extra.    $3  60. 

Wheeler's  Biographical  History  of  Congress: 

Com]irisin^  Memoirs  of  Members  of  the  Congress  of  the  United  Statea, 
together  with  a  History  of  Internal  Improvements  from  the  Founda- 
tion of  the  Government  to  the  Present  Time.  With  Portraits  aad 
Fdo-simile  Autographs.  8yo,  Moslin,  88  00  per  Volume.  Two  Vol 
nmes  now  publisheo. 

Memoirs  of  the  Duchess  D'AbranteSi 

(Madame  Junot.)    Portrait.    8vo,  Muslin,  8l  87|. 

Dunlap's  History  of  die  American  Theater. 

8to,  Muslin,  81  76. 

Franklin's  Life,  Illustrated. 

His  Autobiography,  with  a  Narrative  of  his  PnUie  Life  and  Servfaea 
By  Rev.  H.  H.  Wbld.  With  Numerous  Designs  by  J.  Q.  Chapmax 
8vo. 

Carlyle's  History  of  the  French  Revolution. 

Newly  ReTised  by  the  Author,  with  Index,  dee.    8  Tola.  18mo,  Moa- 
lin,88  00. 

Cailyle's  Cromwell's  Letters  and  Speeches. 

With  Elucidationa  and  connecting  Narrative.    S  Tola.  18mo,  Mualix* 

fsoo. 
Lamartine's  History  of  the  Girondists ; 

Or,  Personal  Memoirs  of  the  Patriots  of  the  French  Revolution.  From 
onpubli'shed  Sources.    8  vols.  18fflo,  Muslin,  83  10;  Paper,.8l  80. 
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